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YUTAMUTE B HOMEPE 9/2005:

E MAHAHKOB RA3QBV BALIA P-130
Tem xop Kam, pble He pazyuunucs pabomams ¢
NARABHUKOM U KOMOPHIM 04eHb Xomerocs Out bes ocobblx 3ampam umems
Hennoxywo annapamypy Ons paGomul & Igupe, npednazaemcs
modep p b pad quw P-130.

C ITOITOB RA6CS [JHDPOBOH JUKTODOH “IX0
IToopobroe onucanue (6KA10NAR PUCYHKU HEeHaMHOU NAAMb U
KOHCMPYKYUYU) HECTONCHOZO YCMPOUCMEa, NO3GORAIONLEz0 Januchigams U
gocnpou3eooums 36yKoeyio unopmayuro dnume.rbrnocmsio 00 16 c.
Huxmodpon moncem npumensmsca npu pabome kax SSB, max u CW.

FO JIEBE/JMHCKHHU, UA3VLO ITPOCTAA MHOT OHMAITA30OHHAA

AHTEHHA C HEPEKJTFOYAEMOM JJUAT PAMMOU HAHPABJIEHHOCT 24
Anmenna na ocnose “0solinozo Keadp ” G4ZU mHa

Xopouteit npotHOCMBI0 U 0becnenusaem M2HOBEHHOE NEPeKRIONEHUE
QUAZPAMMYL HANDAGACHHOCIMU & YEMBIPEX GIAUMHO NePNeHIUKYRAPHBLX
Hanpasnenunx.

YUTANTE B HOMEPE 8/2005:

QUA

B OEHACOB, EW8VD K6uneiHbiit roa u MonoaeXb

B MTONTABEL, UA4AM Mys3elo uctopuu CBA3u, paguoTeneseLaHins

1 papuocnopra Bonrorpana — 20 net

FYMUAHY UYSXE Opun u3 nyswux DX-menos CCCP

DX uir Ha 160-meTpoBOM AnanasoHe

CE30HHOE 1 eXeQHEBHOE NePeKIDYEHNE MyTen PAacnpPoCTPAHEHUR PAANOBONH
DX-INFO

QSL via

K Hane MY
NN4-5/2005 HauvnoHanbHble paguonioburenbckue opraHMaauun Bxogsuwme B
IARU

MNobeaa 60
COPEBHOBAHUA

Kanexpapb copeBHOBaHWA

MIA Contest

NepsexcTao Yensbuxckon obnectn

Kpatkue uroru 2004 CQ WW RTTY DX Contest
Kpatkue utoru 2004 BALTIC CONTEST
Kpatkue nrors 2004 JIDX PH Contest

Kparkue utorn 2004 YU DX Contest

KTO ECTb KTO. UN7EY u UN7EX

AUMNNOMbI

Mana WoakH Masen It — akcneanumnonep mupa
Nuneyk — ropog MeTannypros

Open — ropop nepsoro canwota

Opnosckue nucatenu

Orel Districts Award

KOMMbIOTEP HA PAOUOCTAHLUUN

A TAPACOB UT2FW TpuMeHeHne KOMMbIOTEPHBIX NPOrpamm
CneKTpoaHanu3aTropos

YCUNUTENN

H NTIbBOB MopepHu3upoBaHHbii ycunurens YM-300-M1

MOAEPHU3ALIUA

O NETPOB, UTSTC P143 ¢ nnaBHo# NepecTpoukoi 4acToTbl

A KY3LMEHKO RV4LK TosblweHve cTabunbHOCTY YacToTh!
KBapueBoro rewepaTtopa TpaHcusepa UW3DI-1

TPAHCUBEPGI

71 BCEBOMIOXCKUUA, UA3IAR CrabunbHocTb retepoanha

B CAXKUH 'MA cmecuTensHoro Tuna

rArnoAnH Runnekcep

B PYBLOB, UN7BV [papyspoBka S-meTpa

1 COBO/b, EUTCC CuHTe3atop 4acToTh! 1 MOAYSb YNPAaseHUR COBPEMEHHbIM
TpaHcuBepom ¢ “npeobpazosaHuem BBepX”

AHTEHHb!

B YJOBEHKO MmuoroamanasoHHas aHteHHa UT6ELU

U FrPUMOPOB RK3ZK TNpueMHble MarHUTHbIE PAMOYHbBIE AHTEHHbI

CMPABOY4HbIV MATEPUARN

MoHOonKTHBIE BLICOKOYACTOTHBIE yeunuTen MouHocT BY- u CBY-guanasoHos
upmel Mitsubishi

BAWDDKECT

NOCKA OB bABJEHWNA
CQ de

laguomuf
Baw keamnbiomep

YUTAUTE B HOMEPE 9/2005:

B.KYL. JAZZ-o06utii oxeam
O630p mpex MHOZOKAHATBHBIX aKycmuweckux cucmem gopmama 5.1
npouszeodcmea Kopnopayuu Jazz Hip Group, Komopuie aeaaomca
“HeobxodumMbsiMu 4 6NOAHE docmamowHbIMU” OnA obecnevenun
nonnoyenHozo obvemuozo 3eyka DVD.,

EJIEBEJNEB TEMHAA JOIHAJKA — BLACKICE
Hapsdy c uséecmunmu cemessimu daepsonamu (Agnitum Qutpost
Firewall, Zone Alarm Pro, Kerio Personal Firewall, Norton Personal
Firewall, Kaspersky Anti-Hacker) cywecmeytom u He cmonbs nonyispusie
npodyKmbt, Komopble HUMYMb HE YCMYNAIONM PACKPYUEHHbM Npeccol
mapxam. Odun u3z maxux Paepsonroé — BlackICE PC Protection Version
BlackICE, paspaGomanusiii Internet Security Systems.

H POLIHH ABTOMATH3AILIMA OTKPHITHA JOKYMEHTOB B 5PAY3EPE
OPERA C [TOMOLbIO PERL-CKPHITTA
Hpednazaemutii ckpunm nossontem obecnewums asmomMamuwecKuii 3anycK
6 yxkazannoe epema bpayiepa (Opera 5.12) u omxkpsimue 6 Hem 0KoH ¢
VKA3QHHBIMU JOKYMEHMAMu — max, umobvl nocie OMKpRMUR KANCO020
OKHa Gvina nayia onpeo doac ‘mu. Iloc.
obycnoeneno mem, umo npu odnoapemennau OMKpHIMUU HECKONBKUX
00KYMENMO6 OHU 3azpYNCalomcs napaineisHo, MaK 4mo cKopocms
3azpy3Ku Kancoozo U3 HUX HEGETUKA, U pyie QoK) o max u He
3azpyxcaiomca 00 konya (6udumo, cepéep, omoarowuii doKymenm,
docpouno paspuieaem coeduHeHue).

J BBICTPOB (ALONE CODER) MR GLUK RESET SERVICE 6 OR
Cepeucuan npowuseka I3Y ona “ZX-Spectrum”, nossonawouwas

IHAUUMENBHO paciuupums QynKyuu Hbl be3 3azpy3KuU o CHEMHOZ0
HOcumens.

YUTANTE B HOMEPE 8/2005:

BOKPYT MK

MYINTIbTUMELHA

A N KALWUKAPOB Mo3auuuonnpyembii 3D-38yK
HE TOJIbKO HOBHUYKY

A FPUHYYK Windows XP ans nonb3osarens

ApxuBauus

E 3AULIEBA 3ddekTuaHan pabota c Microsoft Word XP
CosnaHue u ynpasnenue guarpsMMamu B A0KyMeHTe

E WAKENb J3ddektunan pabora ¢ rabnuyHbim npoueccopom
Microsoft Excel XP

Yuumcsa pabotaThb € BbiYMCHIEHUAMN

B KYL{ NasepHbie NPUHTEPL! HAYANbLHOTO YPOBHR

A FOPSIYKUH AMD ot “rpewku” po Athlon'a

Kparkas ucropus pas3sutus komnaHus AMD Ha pbiHke npoueccopos
cemeuncTBa x86

A BYTOB BbICTPbIA NOUCK (hannos

C PFOMUK WutepHet kaneugockon, freeware #21
KOMMYHUKALINN

B KATTMHHUKOB [E Recovery FAQ

E IEGEAJEB YctaHasnusaeM u HacTpansaem BatPost

DAVDKECT

MPONPAMMbI U ANITOPUTMbI

YPOKH NPOrPAMMUPOBAHUA

O BAJIbITA Borland C++ Builder 6 gns Ha4yuHalowmux

A KOPBUT, T KPUBOHOCOBA [uHamuyeckue CTPYKTYPbl AaHHBIX
oyepeab

A KOPBUT, T KPUBOHOCOBA [ouck u COPTUPOBKM

COpTMPOBKa BbiGOpOM

ABWUANTIOr NPOrPAMMACTOB

11 COKOMEHKO ApudbMeTuka AnuHHBIX Yucen

“ POLUAH MNporpaMma Qns noucka i 3ameHbl

C PYCAKOB ABTO3an0nNHNTENb 3nekTPoHHbIX dhopm B Bpaysepe |E

PELUENTLI
PKAPMNAY Btopas xu3xb TX-98 3D
MWUP 8 BUT

N POLLINH Heckonbko NpUeMoB onTUMU3aunm
A NNEXUMEHKO OB630p anekTpoHHO| npeccel 0 Spectrum

NOCKA OBBABIEHUA

Kynnio npoaam obmewsio



A.METPOB,
rMorvnes

N3MEPEHVE MAPAMETPOB
N PACUET AC

Puc. 12

“Generd tnfdina
Parar tiev -

Manulacturer? Generic
1 Model Name?'26gdn-3-4
I Noteorshg

« Resopance (Fg)?. 55,
= Mechanical Q {Qms)? 04773152

Group; @ Thiele-Small (7 Electro-Mechanica

w2

{(NpononxexHue. Hauano B NN7-8/05)

A mH

Nom:Impedance )2 ‘ohms

Motor Strength (BL)?: 0,8575843  NIA _
Powst Limlt (Pe)? 2 “watts.

Eauivalent Vol (Vas)? 8, fiters.
Compliance {CMs)? 1,256615 miN

Movirg Mass (Mms)?, 3162127 grams
Resistance (Rms)? 3,319466 kg f 56¢ond

~ Exurslon max)?, 2,999992  mm

Pision Surtsce Ares Piston Digmeter .

Te MUHUMaSbHbIE pasMepbl Tpy6ul U
YcTraHOBUB ANS ONTUMAaNbHON CUCTEMbI
avamerp Tpy6el 3,5 cM, HaXxxMUTe KHON-
ky Accept Torga nony4nTcst HoBOE 3Ha-
YeHue onTuMansbHOM ANKHLbI TPyBbl PU
[ns obbema kopnyca 8,5 n onTumans-
Has AnvHa Tpybbl ®U ¢ BHYTPEHHUM
avameTtpom 3 cm pasHa 5,9 cm, 4TO C
y4eTom paguyca 3akpyrneHus kpasi oT-
BepCTus coBnagaer ¢ [3]

[Ons nonydenuns A4X cucrem nooe-
penHo Haxmute kHonku Plot kaxxpon
KONOHKW, B pe3ynsrare nofnyyuTe Xapak-
TEPUCTUKU cucTeM Be3 3anonHeHVst 3By-
Konornowaouwmm MaTtepuanom
(puc 14) [nsa ounctkm rpacdmkoB cny-

mn

Sd? 7853985 sgem QR Dia? 10,

*WT kHonka Clear

. mhmation Parameter s

ate?. ‘0,457
Ref‘e:énce Eticiency
ne? 0069056 %

£ 1walt @ 283wt

OR EP284, B

w3

nonytma BCe HeobxoauMble xapak-
TEPUCTUKU ONHAMUYECKUX FONOBOK,
npexae 4YeM NpUCTYNUTL K U3roToBne-
HUIO Kopnyca aKyCTU4eckow CUCTEMBI,
rnonesHo cHauyana “n3roToBuTh” ero BUp-
TyaneHO — C NOMOLLbIO, Hanpuwmep,
nporpammsl “JBL Speaker Shop”, B3sie
[ANs cCpaBHEHWA TPOMKOrOBOPUTENb U3
3

lMNpeanonoxum, Bbl XOTUTE NPOBEPUTL
NnpaBuWnNLHOCTL pacHeTa akyCTU4ecKomn
cuctembl [ina atoro 3anycriute npo-
rpammy JBL (File\New Design\), B pe-
3ynbrare OTKPOETCs OKHO NPOrpaMMebl ¢
NycTbiMU KneTodkamMu 3anonHute oc-
HOBHbIE XapaKTepUCTMKN MMEIOLIErocs
HY-guHamuka (puc.12) B rpade
“Model Name?” ykaxure HaumeHOBa-
HWe npoekTa, B AaHHOM chnyyae
25GDN-3-4 (no Hazeanuio HY-guHamun-
ka) B rpade “Number” (konnuectso
rpomkorosoputeneit) ocraensem 1 C
BO3MOXHbIMW BapuaHTamy Ucnonb3osa-
HUS ABYX FONOBOK MOXHO O3HAKOMUTLCS
B help (pnc.13) KnukHem no kHorke
Accept, nocne yero 6TKpOETCH OCHOBHOE
OKHO nporpaMmebl (puc.14) ¢ yactudHo
3anonHeHHbIMK konoHkamu ans daso-
WHBEPTOPA W 3aKPLITOro sitymka

Lins NnpoBepku Hallen CUCTEMEI B KO-
norke “VENTED BOX/Custom” Ha-
*MuTe kHonky Custom v B nosiBUBLLEM-
cst okHe (puc.15) ykaxunte obbem aky-

Sensitivily (2.83V; 1)

£2

2 Caltut Puc. 13

STANDARD

ate Un

PUSH PULL PUSH PULL

cTudeckomn cuctembl Vb=8,5 n u Haxmu-
Te kHonky Accept [lMporpamma cama
Bbl4acT ONTUMAanbHYI0 4acToTy Ha-
crpoiikn ®U Fb v HwxHioto rpaHndy AUX
Ha yposHe -3 ab F3 [Lns nonydeHus
pa3mepos Tpybul ®N gBaxabl KNUKHU-
Te B rpade “Dv” unm “Lv” 1 B nosiBuB-
wemcst okHe (prc.16) HaXxmuTe KHOMNKK
Minimum Size B pesynsrate nonyum-

Puc. 14

bns npoBepku BNUAHUA 3ByKONOIMMo-

e ——

File Edt Loudspesker Box Graph Test Options Help




Coaer,

N

- {bution.

Buxd smpmy Gil)
¢~ Minimal

C“None

NpeanoXuT YMeHbLUUTL ANUHY Tpy-
6b1 oo 5 cM. [ins Toro 4To6bI NOCMOT-

=  PpeTb, kak noseaet cebst AC 6e3 us-

MeHeHUsi paamepoB TpyObl, Asaxabi
KnukHute no crpoke “Dv” (puc.16),
ycTaHoBUTe hbakTuyeckue 3HayveHus
Dv=3 cm, Lv=6 CM 1 HaXXM1UTE KHOMKY

Accept cancel | Extendedeass[

“thstructions:

IThe default parameters for a new design are foran’ )
“extended-bass® hox with minimal ripple: These settings
can be restored [ater by pressing the "Extended Dass”

Accept. Kak sBugym nz3 puc.17, 8 atom
crny4yae HWXKHAS rpaHu4Has Jactora
F3 cHwxaetca ¢ 52,2 no 49,8 'y, a
Yyactora Hactpovikv ®U Fb — ¢ 55 po
52 I'u. Mpwu atom BLIGpOC OKONO 1 B
Ha xapakTepuctuke AUX npaktuuec-
KW uc4es.

Takum obpasom, n ¢ NoMoulbLIo
3ByKonornouamuero marepuana
MOXHO B OnpedeneHHbiX npeaenax

nepecrpaveaTtb OU.

Puc. 16 : B

Ot S Cstan

4] @ Diameter
. C area o
.

% [Begin by eniering the "Number* of vents

| fyau want to Use: MuRiple vents are alt
:‘fassumed to be identical. ifthe ventis
=fround, click on the "Dismeler” butiors” ifthe

s owes e

“jeentis square or reprénquigr, click onthe.

e

A_ccept Cancel (1‘,

ularoulero marepvana Ha A4X cuctembl
Haxxmute kHonky Custom u, nocraBue
TOYKy, Hanpumep, nporus Normal
(puc.15), HaxmuTe kHonky Accept. B
3TOM Crny4ae npu COXpaHeHUU 4acTtoThl
HacTpoikn ®U Fb=55 'y nporpamma

Fie. Edt Loudspeaker Box Graph Test Options|Help

INurepatypa

3. A.lNeTpoB. ManorabapuTHbl AByX-
NONOCHLIN rPpOMKoroBoputrens. — Pa-
avomup, 2001, N12, C.3; 2002, N1, C.3.

(OxoHuaHue cnepyert)
Puc. 17
s W . .. “lg}z!

N.NYTA4EB,
r.MuHck.

[est MexaHM4eCcKoin 3Byko3anucu

C nocneayowmnM Bocnpouseege-
Huem npuHagnexut Wapno Kpo. OHa
obina “obHapogoeaHa” B 1877 rogy. B
Ka4yecTBe HocuTenen npegnarasuch
avck n 6apaban. B Tom xe rogy 3au-
COH noctpoun ¢oHorpad ¢ 3anucbto
peun Ha Bpawatowuiics bapabaH, no-
KpbITEIN onoBsiHHOW onbron. MNotom
BMECTO Banuka nosBUNUCL AUCKU —
rpaMMopOHHbIE MAACTUHKU CO CKOpO-
CTbi0 BpalleHus 78 o6/MuH, a Takke
MOHO- U cTepeohOHNYECKNE AUCKU Ha
33 1/3 1 45 06/mMuH. UcTHHOE Hacnax-
[eHVe OT 3By4YaHWsi 3anucaHHbIX Ha
3TUX NNACTUHKaX My3blKanbHbIX NPOW3-
BeAeHUA MOXHO NOMYYUTb TOMbKO Ha
annapartype BbiCOKOro kayectea. Bce,
YTO Kacaetcs hr3n4eckmx OCHOB Mexa-
HU4ECKOM 3ByKO3annCK Ha UCK, ee BOC-
Npov3BeQeHNs, NPoLIECCOB U3roTOBMNE-
HUS rPamMnnacTUHOK, nogpobHo mano-
»eHo B [1]. MNepBbiM B TPakTe 3ByKOBOC-
NPOU3BEAEHUs CTOMT NMpourpbiBaTenb,
a 3a HUM cnepyer yCurnuTenb-Koppek-
Top (YK) curHana ¢ ronoBk1 3ByKOCHU-
marens.

Tpuauarb ner ToMy Hasan B CCCP
BbINYCTUNK Nepeyto paguony “Buktopus
001-crepeo”, B kotopon 6bin ycTraHOB-
neH npourpeisarens “I-3MNY-73C" ¢ mar-
HWUTHbLIM 3BYKOCHMMaTenem. Tam xe
6bin ycraHoBneH YK Ha TpaHaucropax.
Cnepnyer ckazarb, YTO PeBOMOLUN ITOT
npourpbiBatent He caenan, Xors v Obin
LIAroM Briepes No CPaBHEHMIO C BbINyC-
KaBLencs annapartypon. B YK ctosnu
TpaHaucTopsl 28 (f;= 5 MI'u), npymMeHs-
nacb cxema ¢ o6paTHON CBS3blO, U 3BY-
YaHue ObUN0o NOYTU TakUM Xe, Kak U Y
Nbe303rEeKTPUHECKOro 3BYKOCHUMATENS.

Yto pomkeH genarb YK? OcHOBHbIX
yHKUUIA aBe:

- yCuUrneHue curHana C roroBKN 3BY-
KOCHUMarens;

- KOPPEKTUPOBKA YACTOTHOW XapakTe-
PUCTUKM kaHana BOCMpOU3BeaeHUs.

AYX kaHana Bocrnpoussegenus (kpu-
Bas 2) u 3anucu (kpueasi 1) craHgapTu-
3vpoBaHel MexayHapoaHoil anekTpo-
TexHudyeckom kommuceren (M3K) B 1958-
1959 rr. B MNMy6nukauvm 98 M3K (puc.1).
Ha puc.1a npeactaeneHsl A4X gns
nnacTuHok Ha 33 1/3 06/MuH; Ha puc.16
— Ha 78 06/muH. [lo aTOoro pasHeie npo-
M3BOQUTENU rpamnnacTMHOK UCNOMb30-
Banu Noxoxmue, HO BCE Xe OTNNYaloLLM-
€eCcsa Apyr oT Aapyra, 4actoTHble xapak-
TEPUCTUKKN (pUC.2).
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6) Puc. 1
L 3anuck | Bocnpoussenenne | 3anwck | Bocnpousmegenns |

Mone pgonyckoB Ans xapakTepucTuk 5 - 76 - 45
BOCNpPOU3BEeAEHUS HEe NPUBOANINOCS, 10 -19,8 12,8 - 9,7
TaK Kak cuMTanoch, 4To crnylwarens pe- 20 -19,3 163 -16,3 13,3
rynstopaMu tembpa cam ycTaHOBUT 315 -185 17,0 155 140
“HavnyuJwee” 3By4aHue. [insa cnpaekvu B 40 178 168 -148 138
Tabn.1 NpUBOXyY YaCTOTHLIE XapaKTepu- 50 -16,9 16,3 14,0 13,3
CTVKWM 3anncu 1 BOCNpPOU3BEAEHUS 63 -15,9 15,4 12,9 12,5
rpamnnacrTuHoK. 80 -145 14,2 116 11,3

YacroTbl nepernba xapakTepucTuku 100 -131 12,9 -10,2 10,1
BOCMNpou3BeAeHUs1 COCTaBNAT ANs 125 16 15 88 87

nnacTtuHok Ha 33 1/3 o6/muH — 20, 50, 160 9,8 97 72 7.1
500, 2120 'y, a ansa guckos Ha 78 o6o- 200 8,2 8.2 5.8 5.7
poroB — 20, 50, 354, 3180 lu. Coor- 315 52 52 -33 33
BETCTBYIOLME NOCTOSIHHLIE BPEMEHMU: 400 38 38 23 23
7950, 3180, 318, 75 mkc n 7950, 3180, 500 26 26 -15 1,5
450 un 50 mkc [1]. 630 -1.6 16 0.9 09

AYX yeunuTensi-koppekTopa [omkHa 800 08 08 -0,4 04
coBnagarb CO CTaHAapPTHOW, a Henm- 1000 0 0 0 0
HEMHbIE UCKAXEHWUS1 [OMXHbl ObiTh 1250 +0.8 08 04 -04
MeHbLUE, YEM B KaHaNe 3annucK, He cHK- 1600 16 -16 0.9 0,9
Tas, pasyMeerTcs, NpeabiCKaXeHWil. 2000 26 26 14 1.4
KpoMe Toro, He AOMmKHO BbITh Nepexop- 3150 50 50 30 -3.0
HBIX UCKaXKEHUI — “3BOHA” U “3aTsir- 4000 66 66 42 42
BaHus”. [MocneaHee, BNpodeM, Kacaer- 5000 82 8.2 5.5 55
cs nio6oro yeunurens. 6300 100 -10.0 70 7.0

Ecnu ocHoBHbIe hyHKLWUW yCUnUTens- 8000 1.8 1.9 8.7 8.7
KOppeKTopa pa3fenuThb, To nonyunm YK 10000 137 137 105 -105
¢ “naccueHon” koppekuueit. Takue ycu- 12222 :?3 13 S :i z :i 2
nuTenu AaBHO U3BECTHbLI U YCNEWHO ’ ’

20000 19,6 19,6 16,2 -16,2

MCnonb3oBanuch eLle B NamMnoBbIX CTy-

AvnHBIX MarHuTodpoHax [2]. K aHopy
nepBoro Kackaga ycunurens BOCnpouns-
BeAEHUS nogkniodanachk coeuHeHHas
¢ 3emnen RC-uenouka, kotopas obec-
nedYnBana Hy»Hy0 NOCTOSIHHYI0 BpeMe-
HU (35...120 mkc). Cxema xapakTepu3so-
Banacb kak “crtabunbHas” u HapexHo
pabotarouias [3]. MogoOHbIMKU cxeMa-

MU ceiduac HaBogHeH WHTepHeT. Ayauo-
unbl ux NOBAT 3a NPpocTOTY W HEeNnno-
xoe kavecTso 3By4aHus. OgHako, dyay-
Y1 NOCTPOEHLI HA NAaMNOBbLIX Kackagax
6e3 obpaTHbIX CBSidel, 3TU CXEMbI He
MOTyT obecne4nTb 4OCTaTOMHON NUHER-
HocTu, ux K=0,1...1%, a 3auactyio n
6onblie. CTpoUTL Xe NaMnoBble cxe-

Mbl C LensiMn obpaTHOWM CBS3N B Kax-
0OM Kackage (Ons yMeHbLUEeHWUs! UCKa-
XEHWI) 1 C NacCUBHOW Koppekunen —
3TO 3HaYUT co3paBatb TAKMX “MOHCT-
pOB”, KOTOPbIX AaXe “KpyTbie” aygnocu-
nbl HE PUCKHYT NpUTaWUTL QOMOW. A
nocemy “nsaraiot’ oGpaTHYIO0 CBA3b U
feryT oT Hee, kakK “4epT oT nagaHa’.
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OfQHaKo 3TO eAMHCTBEHHbIN BEPHbLI ~ Tabn. 2 Tene, paboTaiouiem B knacce AB (VT4,
NyTb ANA YMEHbLUEHUA HeNWUHEWHbIX Tun U B hate f.r ML VT5). C nomouybto C10 obecneunsaet-
nckaxxeHU. TonbKo B Ka4ecTBe yCUnu- -— cs nonoxutenbHasa obparHas cBs3b Ha
TeNbHbIX NPUGOPOB HYXHO UCMONL30- 25AT25 3 500 100 pabounx uacTtorax, kotopas yBenuiu-
BaTb HE Namnbl, & TPaH3UCTOPbI, U NyY- 25A726 50 500 100 BaeT 3KBMBaASieHTHOE COonpotuBreHue
e BCEero B BUAe COBPEMEHHbIX onepa- 25C1919 50 250 150 pe3ncTopa KONNeKTopHOW Harpy3ku

LUOHHBLIX YCUNUTENEeN.

PaccmoTpumM cxemy KoppekTopa Ha
TpaH3ucTopax c BeCbMa HEMNOXUM 3By-
YaHneMm, UCNoNb3OBaBLUYOCS B Hepe-
wesom ycunutene 30-neTHen gaBHoOC-
™" “PIONEER SA-850011" (puc.3). Cxe-
Ma npeacrasnser cobor NpocTon AByX-

KackagHbit ycunutens. Ha Bxoge —
anddepeHumancHbin kackag (VT1,
VT2), panee Kackap ycuneHus Hanps-
xeHna (VT3) U Kackap ycuneHus Toka
Ha ABYXTaKTHOM 3MUTTEPHOM NOBTOPU-

R12, 4T0 CyLLEeCTBEHHO NOBbLILLIAET KO-
dmumeHT yeuneHus kackana Ha VT3. Ha
HU3knx vactorax (Hwke 200...300 My)
KO3 DOUUMNEHT YCUNEHUA NO Hanpsxe-
HWIO TAKOro YCUNINTENS MOXET OXOOUTE
no 100 pb.

Bbille 4acToTbl OCHOBHOrO nontca
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A4YX dopmupyercs KoHAEHCATopoM 06-
partHoi cBsi3n C9 B Kackage ycuneHus
HanpsixeHus (Koppekuus “paciienneHu-
€M MoniocoB”), coaaaeasn cnag 6 ab/okT.
OpHako Hanu4re emkocTtn C13 v Lenoud-
k1 C12-R16 naer ocHoBaHWe npeanono-
XWUTb Hanu4Me HeKoTopoK “BONHUCTOCTU”
Ha auarpamme bope B oBnacTu yacror,
nexallmx Bbillie 3BYKOBOMO AMAnasoHa,
YTO MOXET OTPa3nTbLeCs Ha hopme nepe-
xogHoro npouecca [4]. Peauctop R2
(2,2 kOm) yBenunumeaert wymbl YK. 3ne-
MeHThl R2, C3 u C5 obpasyior dunstp
paguo- 1 TeNeBU3NOHHbLIX nomex. Kox-
nexHcartop C15 Ha Bbixoge — Henonsip-
Hblh. OCHOBHbIE NapamMeTpbl TPAH3UCTO-
poB cBefieHbI B Tabn.2.

Koadduumnent ycunedus YK npu
BKINIOYEHHON 0BpaTHoi CBSian Ha 4vac-
Tore 1 kI'y paBeH npumepHo 45 (33 b),
a Ha vacvoTtax Hwxe 50 'y ycunedue
Bo3pacTtaeT go 52 nb. Takum o6pasom,
rny6uHa obpaTHOM CBA3W Ha 3TUX Yac-
TOTax MOXeT coctasuTe 48 .50 ab.

Ecnu npeanonoxuTe, 4To ko3 drum-
€HT YCUNEeHUs NO HanpsXeHUo Kacka-
ha Ha VT3 cocrtaensaet 3000 (bonbwe
NpoCcTo He Nony4aeTcsi B cxeme ¢ 06-
WMM 3MUTTEPOM), @ BbiXOAHOE Hanps-
xeHne — 10 B, 10 Ha 6ase VT3 6yper
HanpsbkeHne 3 MB. U koadduumneHt
rapMOHWK 3TOrO Kackapa CoCTaBUT He
meHee 3%. 3a cuer obpaTHOl CBA3N B
ycunutene OH yMEHbLUUTCS Ha Te Xe
48 50 pb (B 300 pa3) u coctaBuT
0,01% (na yactote 20 I"u).

Ha wacrorax go 500 'y rny6uHa o6-
paTHOW CBA3N OCTAeTC HEeU3MEHHOW

N1 pnaxe Heckonbko Bo3pacrtaer. [a-
flee OHa HEMHOIO YMEeHbLUaeTCs, npu-
MepHo ao 2 kl'y, a 3aTem CHOBa ocra-
€TCsl NOCTOsIHHOW Takum 06pa3oMm, He-
NMHEeWHOCTL KoppekTopa Byaer nexarb
Ha OOHOM ypOBHE BO BCEM YAaCTOTHOM
OnanasoHe U MOXET ObiTb AOCTATOMHO
manoi. KamepeHue koadpuumeHTa
rapMOHUK HeMHOPMATUBHO K3-3a CBO-
eobpasHoi A4X YK — no4utu nocrosH-
HOro CHWXEHWA YCUINEHWUS1 C POCTOM
4acToThl (puc.1).

Mo Takoi xe gByxKkackagHoh cxeme
CTPOMIUCE M NaMNoBble KOPPEKTOPHI,
Hanpumep, “SP-6C” cdupmbl Audio
Reserch (K;<0,03%, Kyuyr<0,005%,
Usx max=300 mB). B [5] paccmoTpen YK
Ha nonesbix U BUNONSPHLIX TPAH3UCTO-
pax, NOCTPOEHHLIA No YHKUUOHANbL-
Hon cxeme “SP-6C”" — c popmupoBsa-
Huem AYX B uenn OOC 3tot YK aB-
TOpbI CPABHWNM METOLAOM 3KCMEPTHbIX
OLEHOK 3By4aHwsi C NpOTOTUNOM, U
pasHuubl He 0BHapyxunu.

MpepnpuHUManucb NONbITKN yMEHb-
LUNTb WYMbI U HENWHERHbLIE UCKAXKEHUS
3a CHET NPUMEHEHMA TPEexKackagHoro
ycunuTtensi ¢ noneBbiMK TPaH3nCcTopamum
Ha Bxoge [6] (pwc.4),ckonMpoBaHHoOro ¢
sinoHckoro yevnutens “KA-9100". Ouar-
pamma bBoge ans aToi KOHCTPYKUMKU He
NpUBOAMTCS, OOHAKO Hanu4ne ABYX Lue-
neu koppekuum — C2 n C10-R10 — 3ac-
TaBnNsieT Aymarb O NOSIBNEHUN AUNonen
W HEpaBHOMEPHOCTW NepexoaHoN xapak-
TepuCTMKN. JTO BO3MOXHO, TeM Gonee,
4YTO aBTOpamu gonyiueHa ownbka npu
onpeaeneHnn Bxo4HOW eMkocTw. Yka-
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3aHHaA BenuyuHa (26 nd) Hukak He
MOXeT BbITb NonyyeHa us-3a umetoLle-
rocs acpchekra Munnepa. Gonee peans-
Ha umudpa B 130...150 n®. MNoaobHbie
YK npMMeHsIloTCS 1 B Halle Bpems, HO
yXe He B yCUNUTENnsiX 3a HeCKONbKO
TbiCAY 4ONNapoB., Bbinycka 1975r., a3a
TpM COTHM, Bbinycka 1999 ropa, Hanpu-
mep, B ycunutene “NAD310” [7].

Ecnun Bo3HukaeT ob6ocHOBaHHOE Xe-
naHve yMeHbWUTb HeNWHeRHbIe UCKa-
XKEHUSA, YCUNUTENb-KOPPEKTOP HYXHO
CTPOUTL C UCMOSb30BAHWEM NacCUBHOM
Koppekuuu. MNpuyem, korga cospaercs
yHMKanbHoe YCTPOUCTBO, paboTatoulee
C onpeneneHHOW rorfiloBKoOW 3BYKOCHU-
marens, koppekumnio A4X (1=75 mkc) ne-
natwT npamo Ha Bxoge YK 3a cueT uH-
DYKTMBHOCTHM ronoeku. Ho torpa Tpeby-
ercs uHgmMeuayansHas nogcrponka YK
nop KOHKPETHY!O ronoeky. [laxe B Kax-
AOM KaHane HOMMWHambl INEeMEHTOB
KOPPEKLUM MOFYT HECKOMNbLKO OTNU4aThb-
cs u3-3a pasbpoca MHAYKTUBHOCTEN
KaTyllek 3ByKoCHUmarens CurHan Ha
Bxogae YK B obnactu wacrtot 2...20 kl'y
3HaUUTENbLHO OCnNabnseTcs, HenuHeii-
Hbl€ UCKaXKEHUS YMEHbLLIAOTCS, HO BO3-
pacTaer BNMsiHUe LLyMOB.

Mopa 3aparbCA BONPOCOM: KakOBbI
MUCKaxeHus kaHana 3anucn? Bosbmem
YCTAHOBKY MEXaHW4eCKOM 3anucu Ha
avck mpmbl “Hoiman” [1]. Yeunurens-
Has cTtolika “VG66S” umeer koapgum-
UMEHT rapMOHUK NPU MaKCUManbHOM
BbIXOOHOM ypoBHe He 6onee 1%. KaHan
anekTpoMexaHu4ecko obparTHol cBs-
3u pekopaepa umeet K <0,5%. UHTep-



Taon. 3 m

MakcumansHoe sxogHoe Hanpsxenue

MakcumansHoe BbIXOAHOE HANPSIXeHue B 16
MeperpysoyHas cnocobHocTb nb 56
KoadduuueHT ycunerus (Ha vacrtote 1kly) 100
OtknoneHue AYX oT cTanpapTHo® nb +05
OTHOowerue curHan/wyMm (Hes3aseiLeHHoe) ab 68
KoadhpuumneHT rapmMoHuk % 0,04
Hanpsixehnue nuranus B 124
Tok notpeGnenus MA 10

MOAYNAUNOHHLIE UCKaXEHUs 3anucu
6e3 npegkickasutens coctasnsaoT 2%,
a c npeabickasutenem — 0,5%. KoHeu-
HO, MPU MEHbLUEM YPOBHE UCKaXeHWA
6yayT MeHblue.

KauectBo BocnpouasegeHus npu go-
CTaToO4HO ManbiX HENWHENHBIX UCKaXe-
Husax YK (MeHblimx 0,05%) 3aBucut un
OT BUOA NepexofHoro npouecca Kop-
pektopa (a tarke u YM34) [4]. Ctout
NOBTOPUTL, 4YTO MEPEXO4HON npouecc
OyaeT MeTb BMA 3KCMOHEHTLI TONLKO B
younurensix ¢ o4HoOMNONOCHOW guarpam-
Mo# Bofie. 3to nubo yeunurenu 6es ob-
paTHbIX CBSA3eW, NMGO yCUnuTenu ¢ Kkop-
pekumein AYX ofHUM KOHAEHCATOPOM Y
umeroime A4X ¢ paBHOMEPHBIM HaKIo-
HoM 6 aB/okT 6e3 “BonHuctoctn” (bea no-
RIOCOB W Hynen unu “gunonen”). Ecnv Ha
AYX nmetoresa “gunonun’, To nepexogHbIn
npouecc 3aTAruBaeTca: cHavana npovc-
XOOWT ycTaHoBneHue no “GbicTpoi” aKc-
noHeHTe Ao norpewHocty 0,1...1%, a
3aremM — Mo MeaneHHoN, KoTopasi MoXeT
NpeBOCXoAUTb “BLICTPYH0” B COTHU U Thbi-
CsiuM pa3 No BpeMeHM.

Paccmotrpum cxemy YK ¢ naccusHom
Lenbio Koppekumm [8], BbINONHEHHYO Ha
6unonspHeIXx TpaHaucTopax (puc.5) n
CKOMUPOBaHHYy C ycunutens “PS-II".
3agecb Mbl BUOMM ABa NpOCTbiX onepa-
LUOHHBIX YCUNWUTENsA, kak U Ha cxeme
puc.3. KosduuneHTsl yeuneHus kax-
AOro U3 ycunutenen, oXBa4eHHbIX Yac-
ToTHoHe3aBucumon OOC, cocTaBnaoT
31...34. Mexgy ycunutensimu BkNio-
YeH YeTbipexnontCHUK, hopMupyto-
wur AYX kaHana socnpou3segeHus.
OueHnM NoCToAHHbIE BPEMEHW.

R13-R14 =
R13 +R14 C6=

_33-10%.47-10°
33.10% +47.10°
=987 107 (c),

=

24-107°% =

1, =R14.C7=47-10%.68-107° =
=320-107° (c);

14 =(R13+R14)-C7 =
=(47-10° +33.10%).68-107° =
~2600-107° (c).

3pech He yuTeHbl BXOAHbIE U BbIXOA-
Hble conpoTuBneHue ycunurtenen. Ma-
pametpbl YK npuBegeHs! B Tabn.3. Ko-
3(h(PUUNEHT TAPMOHUK TaKOW CXeMbl
MOXHO YMEHbLUUTL Ha OOWH-ABA Nopsg-
Ka, eCnu NpUMeHUTbL CPaBHUTENBHO He-
[0oporvue CoBpeMeHHble onepaumoHHble
ycunuTenu ¢ noneBbIMU TpaH3ucTopa-
MU Ha Bxode, Hanpumep, OPA134
(2134/4134), nmetowme ogHonontoCc-
HYI0 Koppekuuio. Elje MeHblyo Henu-
HelHocTb, HO 3a ropasgo 6onbwyio
LeHY, MOXHO NoNy4nTb, NPUMEHUB npe-
un3noHHele OY tuna OPAB37, Bpems
yCTaHOBNEHUS] KOTOpbIX COCTaBnNsieT
Bcero 450 He (Ao norpewHoctn 0,01%),
a ko3a(P(PMUMEHT rapMOHUK Ha YacToTe
20 kY (npw koadpuumeHTe ycuneHns
10 1 conpoTuBneHun Harpy3aku 600 Om)
paBeH 0,001%.
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A.3ATPEBENbHbIN,
r.Bonorga.

B HacTosilee BpeMs B npogaxe
MOXHO HanTu Bonblioe konuye-
CTBO HEA,OPOTUX PaAUONPUEMHUKOB K1-
Tanckoro npoussoacTsa. B uHcTpykum-
AX MO 3KCNjlyarauun K TakuMm ycTpou-
cTBaM 0OBbIMHO 33aABNAKTCA BbICOKUE
TEXHUYECKNE XapaKTepUCTUKN, O4HAKO
B AENCTBUTENBHOCTW, 3TU NPUEMHUKN
paboTtalT ¢ WwymamMu 1 oTnu4alTca
NNOXUM yaepXaHUeM YacToThbl.

MMeHHO TakuMmn HegocTaTkamu n o6-
napaert paguvonpuemMHuk “F718 TV
Shape Photo Radio”. Cnywarb nepeaa-
YW MO TaKOMy pagnonpueMHUKyY NPoCcTo
HEBO3MOXHO U3-3a KPalHe HU3KOW YyB-
CTBUTENbHOCTU NPUEMHOTO TPaKTa, He-
cTabunNbLHOCTU 4acTOThl reTepoauHa u
wymoB. Ho y atoro npuemHuka ectb
OAHO AOCTOMHCTBO — [AOCTATO4YHO
6onbWwon Kopnyc C XOpPOoWWM Anaan-
HOM, 4YTO, B CBOIO O4Yepefb, No3BoNAeT
Npou3BecTn kaueCTBEHHOe TexHWU4ec-
Koe nepeocHaleHue.

K xopolueMy paguonpuemHuky obblu-
HO NpeawLSBNATCA cneaytowme Tpebo-
BaHUS:

- MUTaHne Kak OT CeTn, TaK u ot bara-
peex;

- Bblcokas CTabunbHOCTL U yaepxa-
HWe 4acToTbl;

- BblCOKasi 4yBCTBUTENbLHOCTbL (He
MeHee 5 MkB);

- WWPOKUIA AMana3cH NpUHUMaeMbIX
yacror (65...74 My 1 88...108 MI'u);

- HU3KUN ypOBEHb LLYMOB.

31um TpeboBaHNAM OTBEHAET pagmo-
NPUEMHUK, CTPYKTYpHan cxema KoTopo-
ro naobpaxeHa Ha puc.1, a npyuHUMNU-
anbHas — Ha puc.2. ing nepeknio4e-
HUS AManNasoHOB YaCTOT NEPeKNo4aoT-
CA KaTyLKN reTepoauHa, KoMMyTupye-
Mble NMpy NOMOLM nepekntoyaTens.
JT1OT nepekntoyaTens nepesoHavansHo
vCnonb3oBancs Ans NepeknioveHus ¢
AM- Ha FM-guana3oH. isa YM34 (6no-
kn A2 u A3) ucnonb3oBaHbl ANa Nony-
YEHUA Ka4eCTBEHHOTO CUrHana Kak npu
NUTaHWUKM OT CeTK, Tak u Npu pabore ot
6arapeek. [pu pabote ogHoro YM34 B
LOBYX peXUMax npv nutaHum or barape-
ek norpebnserca 6onbwoi ToK, UTo
npueegeT K dbicTpol pa3pagke barta-
pew, u curHan, Kk Tomy xe, yaer gocra-
TOYHO HWU3KOTO kaudecTBa (“3aBan” no
AYX). A npu nutaHum ot Bl BbixogHy!O
MOLL{HOCTb MOXHO YBENUYUTL, HO Takon
pexum paboTbl 4acTo NpUMBOAUT K ne-
perpeBy Mukpocxembt YM34Y u nocne-
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DytlouieMy Bbixony ee ua ctpos. K Tomy
xe, HanTtn YM34 ¢ auanasoHom nuta-
owmnx HanpsbxkeHuin ot 1,8 B oo 14 B
MaKCUManNbHOW BbIXOAHOW MOLHOCTbIO
Gonee 5 BT nocTaTouHO CNOXHO.

CyTb TEXHUUECKOIC NepeocHalleHuns
3aKrnoyaeTcs B MNONHON 3ameHe “anek-
TpOHHOW HauuHkW'. Ha puc.1 n3obpa-
XeHbl 4 Bnoka, N3 KOTopbIX COCTOUT BCS
KOHCTpyKUuus. A1 — aTo paanonpuem-
Haqa 4YacTb. B ee ocHoBe — nHTErpann-
Hasa Mukpocxema KP174XA34 [1]. 3ta
MUKpocxeMa npeacTtaeBnsieT coboi
YM-TpakT paaAnonpuemHoro yctpom-
ctea YKB-avanazoHa. B cocras TpakTa
BXOOAT anepuoanyeckuin YBY, retepo-
OuH, cmecutens, YIY ¢ ycunutenem-
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OorpaHuunTENEM, BCTPOEHHBLIE aKTUB-
Hble hunbTpbl, azouHeeptTop, YUM-
OeMoaynsTop, CUCTEMA LWYMOTOHWXe-
HUA 1 npeneaputenbHbid Y34, KoHcT-
pykuuu paguonpuemtHuka Ha UMC
KP174XA34 noBonNbHO 4acTo ONUCHIBa-
NMCb B pa3nu4HoOM NUTepatype, Hanpu-
mep, B [2].

A2 — YM3M npu nutaHuu ot batape-



ek. OH nocrpoeH Ha 6ase MUKpOCXeMbl
KA2209 ¢umpmbl Samsung v npeacras-
nsiet cobow aByxKaHanbHbil YM3Y [3].
B paHHOI cxeme OH BKAOYEH Kak MOC-
TOBOW opHokaHanbHbi YM34. NocTo-
VMHCTBaMN AaHHOWM CXeMbl SIBNAOTCA:

- mansie rabapuThbi,

- WWWPOKUIM gvanasoH NUTarwnx Ha-
npsbxeHui (1,8...9 B),

- BbICOKOE Ka4eCTBO YCUNEHHOrO 3BY-
KOBOro curHana.

A3 — YM34 npu paborte ot Gnoka
nUTaHus. Ycunurenb NOCTPOEH HAa MUK-
pocxeme TDA2030 ¢p.Toshiba [3], npea-
cTaBnsioweid cobo ogHoKaHanbHbINA
YM34. OcHOBHble xapakTepuCcTUKu
TDAZ2030.

- 3aWuTa OF KOPOTKOro 3amMblKaHUs;

- Tepmo3saiuura,

- WAPOKUIM OMana3oH NUTalowmx Ha-
npsikeHuit (6...18 B);

- AOCTaTO4HO Bonbluas BbIXogHas
MowHocTb (9 Br);

- BbIXOAHOW curHan kadecrtBa Hi-Fi.

A4 — Bnok nuTaH1s paguonpuemMHu-
ka. OH COCTOUT U3 MOHWXAKLEro ce-
TeBOro TpaHcgopmaropa, AMOAHOro
BLINPSIMUTENS, NapaMeTPU4ecKoro cra-
6unusaropa Hanpsb>keHus Ha cTabunur-
poHe 18146 u TpaHauctopa KT818r,
BKITIOYEHHOrO MO CXeMe 3MUTTEPHOro
noBToputens. BropuuHas obmoTka
TpaHcdopmaropa paccyutaHa Ha 12 B.
BenunuuHa conporuenenus R1 nogbu-
paeTcst B 3aBUCUMOCTM OT BbINpsIMNEH-
HOro HanpskeHust u Tuna VD5 (puc.2).
Tok xonocTtoro xoga cTabunuTpoHa Bbl-
B6upaetcst GNM3KUM K MaKCUManbHoO go-
MyCTUMOMY 3HAYEHUIO.

B cxeme popaboTaHHOro npuemHuka
npegycMoTpeHa 3awnta oT nogavdv Ha-
npsbkeHust ¢ 6noka nutaHus Ha bara-
peto. Mpu HaxaTuu nepeknioyarens
SA1 (puc.1) nutanve c Bl 6yaer nopa-
HO Ha cxeMy, a OoTcek ¢ barapeikamu
6yneTt OTKMoYEH BHE 3aBUCUMOCTU OT
NonoXeHus Bbiknouatens SA2.

Detanu. Bnok A1: VT1 n VT2 —
KT315 unn KT342, KT3102. Karywka L1
cooepXuT 4 Butka nposoga 3B
20,45...0,5 MM, HAMOTaHHbIX Ha onpae-
ke @3 mm, L2 — 20 BUTKOB TOro Xe npo-
BoAa Ha onpaBke &2 MM. AHTEHHa —
Teneckonuyeckas, anvuHon 60 cm. Me-
pemeHHble peauctopsl R5, R7 — Cl13-
38a unu Cl13-36.

A2: koHpgeHcaropbl C1, C3 — anekT-
ponutudeckne K50-35. Conporusne-
Hue pesnctopoB R2, R3 (4,7 OM) yka-
3aHO NpMbnM3nTenbHO U MOXET Bapb-
MpOBaTbCA OT HECKONbKUX OM A0 ge-
CAITKa OM.

A3: koHpeHcatopbl C1...C4, C6 —
snekTponuTuyeckne K50-35.

A4 VT1 — KT818I unu KT814r,
KT816[; T1 — niobow ceTeBoOi TpaHc-
chopmatop, Aaowmin Ha BTOPUHHON 06-
MoTke 12 B, Hanpumep, TpaHchopma-
TOp U3 kuTaickoro agantepa Ha 400 MA.

Mepekniouarenu SA1 u SA2 — TM2K.
Ha cxeme OHM yKasaHbl B NONOXEHUU
“Bbikn.”. uHamuuyeckas ronoBka —
nobas manorabaputHasi, MOLLHOCTBIO
1 Bt, Hanpumep, 17ALW. ConpoTtuene-
HWe 3BYKOBOW KaTyllkun — He Gonee
8 Om

MeuarHble nNNarbl NPUEMHUKa U3aro-
TOBIMNEHLI U3 ABYCTOPOHHEro (honbrmpo-

BaHHOrO CTEKIIOTEKCTONUTA TONLWMHON
1,5 Mm. Ha nepBoOI nnare pasmewaor-
cs 6bnokn A1 1 A2. Ee pasmepbl AOmx-
Hbl MONHOCTLIO COOTBETCTBOBATL pas-
Mepam 13BneveHHoOn 13 kopnyca “poa-
HOW" nnatel npuemHuka. briokn A3 n A4
cobupatorca Ha oTAEenbHbIX NeYarHbIX
nnarax v KpensaTca BMeCTe C TpaHC-
cdopmaropoM Haa nepeoi nnarton. [ins
KpenneHus nnar ¢ nocneqHuMu oByMs
6nokamMu, a Takxe Ans ycTaHOBKMW
TpaHccopMaropa U KpenneHvus nepe-
Kno4arenen u HaCTPOEYHbIX Pe3nUCTo-
poB (“rpoMKOCTb” U “HacTpoWka Ha pa-
avocTaHum”) norpebyercs caenatb
cneunanbHbiA KPOHLWITEWH.

B npouecce cbopku cnegyet cneautb
3a Tem, YTobLI COEAUHUTENBHBIE NPO-
BoAa GbliM Kak MOXHO KOpoMe, Tak Kak
M3NULLHAN UX ONUHA MOXET NPUBECTU
K BO3HWUKHOBEHWIO Napa3vuTHbiX CBS3E
B BY-kackapax npuemHuka.

Hanapka npuemHuka npw npasvunb-
HOW cbopke 3akniuaeTcs B yknagke
AvanasoHa nyTem CXarus unuv pacrs-
XeHus BuTKOB KaTywku L1. KoHTponu-
pyeTcs 3TOT Npouecc Npu NOMOLLW 1i0-
6oro paguonpuemhunka YKB.

Jlutepatypa

1. UHTerpansHbie MUKpOCXEMbI U UX
3apy6exHbie aHanoru. — CrnpaBoYHUK.
— M., 1999, 1.2.

2. Pagnonioturens, 1997, N1.

3. 3Huuknoneausa pemoHTa. — M.:
Hoaeka, 2002.

4. B.M.MNecTpukoB. 3HuuMknonegus
papuonioburens. Paboraem ¢ komnbio-
TepoM. — CI16: Hayka u TexHuka, 2004.

_ ANEKTPOHHAA LWKana Ansa npueMHuKa

Mpw KOHCTpyMpOBaHWM paguonpuem-
HWKOB BO3HWKaeT NoTpebHOCTb B M3ro-
TOBMEHUWN LIKaNbHO-BEPHLEPHOTO YCT-
poucTBa. A peluun caenartb 3TO YCTPOiA-
CTBO KaKk MOXXHO Bonee npocTbiM, HO YTO-
6bl Npu 3TOM nonyyMnacb Kpacueas
3NEeKTpOHHas wKkana ans npuemMHuka.
CaMy wiKany M3roToBun Ha OCHOBE Nio-
MWHECLIEHTHOrO uHaukaropa MIB-27A A

BMECTO BEPHbLEPHOrO YCTPOWCTBA CO-
enuHun (ans avanasoHos CB v [B) ne-
peMeHHbin koHgeHcaTtop (KME) Ha-
CTPOWKM N NepeMeHHbIN pe3ncTop nepe-
CcTpoviku wKansei R1 4yepBsiuHOA napown
(nepenavei)

Mukpocxemy, n3 coobpaxeHnin 3kOHO-
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MUYHOCTW NMUTAHUSA, MOAKNIOHUI B PEXU-
Me UHAVKaUuW nepeMellatoLerocs cer-
MeHTa.

PerynupoBka nonyyunace nnaeHas u
ynobHas epssiuHas nepegava no3so-
NSIET O4eHb MEOSIEHHO NepecTpavBaTtb
KME n R1. MexaHuyeckas 4acTb BEpHbe-
pa usrotoBneHa Ha 6a3e MUHWUATIOPHOTO
YepBAHOrO yana ot CnMaoMeTpa asToMo-
6uns “3UN" Nraukarop B3ST BMECTE C
rnnaTon oT ByxranTepckoro MUKPOKarbKy-
natopa. JlvuHne Bopoxkn nepepesaHsbi,
a fieTanuy 3akpenneHbl HaBeCHbIM MOHTa-
KOM. MHpQUKaTop pacnonoxeH ropusoH-
TanbHO, M CEerMeHT yKa3arens nepemelua-
eTcst cneBa Hanpaso. Mpu HanaxuesaHuu
R2 nogbuvpaetca Tak, 4Tobbl B KpaitHmx
nonoxenunax KMNE npuemHuka ropenu
KpawHWe CerMeHTbi MHaMKaTopa.

C.KY3HE4MH,
r.PTuweBo PasaHckoin obn.



A.EBCEEB,
r.Tyna

OnekTpoHHas yacTs ctabunusartopa
(pnc 1) cMOHTUPOBaHa Ha MOHTAXHOW
ne4yatHon nnare nposogom MIMM®-0,12
B npusoge aBToTpaHcdopMarTopa uc-
none3yeTcs ABWAraTenb NOCTOSIHHOTO
ToKa Tuna AMNP-42-®1-08 [5] OTtoTt
anekrtpoasuratens umeet 2500 06/MuH,
HOMWHanbHOE HanpsixeHue 12 B, Tok B
HOMUHansHoM pexume 0,24 A (nycko-
Bon — 0,92 A), Bpawialowiui MOMeHT
Ha Bany 50 r cM. Macca gsuratens —
150 r, anameTp kopnyca — 25 mMm, Ban
umeeT pe3bby M3x0,35. Mepenava Bpa-
WIEHUs) OT ABUraTens K Bany aBTOTPaH-
chopmaTopa oCyLecTBNSETCs C NOMO-
wibIO WecTepeHyaToro peaykropa € Ko-
apuumeHToM peaykumm 1000 2000.

Mocne MoHTaXa Ne4YaTHOW nnaTthbl U
ee NOAKMIYEHUA K BHELUHUM Uensm
NPUCTYNaloT K HAcTpoitke cTabunmaaro-
pa. NoactpoeyHsiM pe3suctopom R2
perynupyioT HanpsbkeHue Ha Harpyske
(220 B), 3aTem nogCTPOEYHbLIM pe3uc-
TopoM R5 ycraHasnuealotT tpebyemyto
TOYHOCTb NOAAEPXKaHWUS BbLIXOLHOTO
HanpspkeHusi (nepeMeweHne NonayHka
3TOro pes3ncTopa BHU3 NO CXEME MOBbI-
LIAeT TOYHOCTb perynuposanus) B ae-
TOPCKOM 3k3eMnnsape crabunusaropa
NPy HOMUHaNbLHOM HanpsikeHuy 220 B
TOMHOCTb perynupoBaHusi COCTaBnseT
+3% He cnepyet 3apaBaTh CNULLKOM
BbICOKYIO TOMHOCTL cTabunusaumm — B
aToM cny4vae crtabunusatop Bygert pe-
arMpoBaTh Ha HeaHa4uTenbHble koneba-
HWUS CETEBOrO HaNpPsHKeHNs!, Bbi3BaHHbIE
Crny4alHbIMU NpUYUMHaMU (Hanpumep,
NOAKMIOYEHNEM U OTKIIOYEHUEM 3Nek-
Tponpubopos).

N3ameHss BxogHOe HanpshkeHwe (Ha-
npumep, ¢ nomowbio JIATPa), npoeeps-
toT paboty ctabunuaartopa. Mpu oTkno-
HEHUWU HanpPSXeHUs OT HOPMbI Ban
3MeKTpoABUraTens AoSMKeH BpauwlaTbes
B HanpasneHuu, obecneumBaiouiem
cTabunusauunio 3Toro HanpsXeHUs.
Ecnu xe Ban BpawaeTcs He B Ty CTO-
POHy, CriegyeT noMeHsTb Ha obpaTHoe
BknioyeHue obMoTku asuratens M1.
PacnonoxeHve KOHUEBLIX BblKfouaTe-
nen SF1 n SF2 oTHOCUTENLHO BEPXHE-
o U HWKHEro KpalHuUX NONOXeHWA Aon-
XKHO BbITb YBS3aHO C HanpaBneHUeM
BpaLWeHNs Barna asuraTens.

Mpy OTCYTCTBMU NONEBLIX TPAH3UCTO-

SNEKTPOMEXAHNYECKNMA

CTABUJIN3ATOP

NMEPEMEHHOIO

(OxoH4aunue. Hayano B N8/05)
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POB yKa3aHHbIX TUMNOB y3€n ynpaBneHus
OBUraTenem MOXHO BbINOMHUTbL Ha
3NeKTpoOMarHuTHbIX pene (puc.2). Cur-
Hanbl C BbIXOA0OB KOMNapaTopoB ynpas-
nsitoT paboTon knoyein Ha BUnNonsipHLIX
TpaHauctopax VT1, VT2. TpaHauctopsl
OTKPbLIBAKOTCS HanpshKeHNeM HWU3KOro
YPOBHS Ha BbIXOAaxX KOMNapaTopoB, Npy
3TOM 6a30Bbl€ TOKW TPaH3UCTOPOB OF-
paHu4uBaloTCs peauctopamu R1 mn R2.
Ovoak VD1, VD2 racat umnynecsl 30C
CaMOVHAYKUMYW, BO3HUKAKOLNEe Ha 06-
MOTK&X pene npu 3akpbiBaHUA TPaH3n-
CTOPHbIX KINOYEN, U TEM CaMbIM NPEROX-
PaHSAT TPAH3UCTOPLI OT NPOBOS NOBLI-
WEeHHbIM HanpsxeHnueM. Pene K1, K2
MoryT ObiTh, Hanpumep, Bestar BS-
902CS. 3T1u pene umetotr o6MOTKY CO-
npoTtusneHuem 150 OM, paccynTaHHyO
Ha paboyee HanpsixeHue 12 B, u nepe-
KMIOYaIOWYO KOHTaKTHYIO Fpynny, KOM-
MyTUpylouiyto Tok go 5 A. Pecypc pa-
60Tbl pene [4OCTATOYHO BENUK, Tak 4TO
OHW BMNOMHe MOryT 6bITb MCNonL30Ba-
Hbl BMECTO 3NEKTPOHHbLIX Ko4Yen.

OctaHoBuMCs nogpobHee Ha aBTO-
TpaHcgopmaTope. Kak Bbino ckazaHo
Bbille, B yCTPOUCTBE UCNONL3OBaH aB-
TOTPaHCKOPMATOP KUTAWCKOro Npous-
BoacTtea “WUSLEY” cepuu TDGC2-5
(puc 1). Mpu nogaue Ha BbIBOALI 1 1 3
(HyMepaums BbIBOAOB MOXET OTNU4aTh-
ca) 220 B, Ha BhiBogax 1 U 4 umeetcs
HanpsxxeHue 250 B CneposatensHo,
HanpshKeHne mexay Bbisoaamu 11 2 npu
noBopoTe Bana aeBTOTpaHcopmaTtopa
MOXeT u3MeHsiTes ot 0 go 250 B.

B kauectBe TpaHcdopmatopa T1
MOXHO Talkoke UCNonL30BaTh TOpoMAanb-
Hble aBToTpaHcdopmartopbt JIATP-2,

X1

<N

Kk T2
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A4

JNIATP-9, ogHako 8 aTom crnyyae gonyc-
TUMasi MOLWHOCTb Harpy3kn yMeHblua-
etcs. [1pn MoHTaxe ctabunusaropa aB-
ToTpaHcopMaTOp NPUKPENMAIOT K XKe-
CTKOMY OCHOB@HWIO Yepe3 BOWNOYHYIO
UnNu pesnHoBylo Npoknaaky, obnapaio-
LLIYIO XOPOLUMMMW 3BYKONOIMOWaoWnMu
CBOWCTBAMM.

HaHHew ctabunusatop 6bin U3rotos-
neH ANs noaAepXXaHus HOMWHANLHOMo
HanpshkeHus cetu (220 B) B fayHOM
OOMUKEe B YCMOBUSX 3HAYNTENLHOrO
CHUXEHUS HanpsXeHUs nurawuwien
cetu. MuHMMansHoe BXOgHOE Hanps-
XeHne, npu kotopom ctabunusartop
euwie BbINOMHAN CBOIO (DYHKUUIO, CO-
ctaensno okono 185 B (Nnpu 3TOM BbI-
Xof4HOe HanpsxeHue crabunusatopa
66110 210 B). Mpyn pansHeiwem NoHNU-
XKEeHUU HanpskeHus ceTtu cpabartbiBa-
€T KOHUEBOW BbiKNo4aTenb, U pexum
ctabunusauun npekpauwaetcs, no-
CKONbKY NOABWXKHbIA KOHTaKT JIATPa
HaxoauTCs B KPalHeM NONOXEeHUU.



MakcuMansHOe BxogHoe Hanpsixe-
HWe onpepenseTcs NnapaMeTpaMu aBTo-
TpaHcdopmatopa (OH He AoMKEH BXO-
OUTb B HACbIWEHWe) U COCTaBNSET OKO-
no 270 B. HanpsxeHue Ha Harpyske
npu 3ToM ctabunusaTtop nopaepxvea-
€T C 3a0aHHOW TOYHOCTLIO.

BxoaHoe (Ugy) v BbixoaHoe (Ugyx) Ha-
NPsHKeHUR CBA3aHbl Yepes Koadguum-
€HT TpaHCcopMaLIUN, paBHbLIA OTHOLLIE-
HUIO YUCNA BUTKOB Mexay BbiBoaamu 1
1 4 K 4nucny BUTKOB MeXAyY BbiBoaamMu 1
u 3. MockonbKy ANs ykasaHHbIX aBTO-
TPaHCOPMATOPOB KNTANCKOTO Npou3-
BOACTBA Npu nogaye Ha BuiBoabl 1 1 3
HanpsixeHust 220 B Ha BbiBopax 1 v 4
nony4aetcs Hanpsxxenue 250 B, koag-
PUUNEHT TpaHCopMaL MK paBeH

K, =2 _220 _(ag

Upux 250

OTO O3HAYaeT, YTO NpPU CHUXEHUU
BXOAHOro HanpshkeHus no 150 B Bbixoa-
Hoe HanpsbkeHue ByaeT paeHo 170 B.

YT106LI 06ecneunTb pexum ctabunu-
3auUuv NpKU CTOMb HU3KOM BXOAHOM Ha-
NPSYXEHUN, MOXHO BOCMONb30BATLCS
cxemown, npueeneHHoW Ha puc.3. Ha-
NpsKeHWe, CHUMAeMoe C BbIBOAOB 2 U
3 aBToTpaHccopmatopa T1, nopaetca
Ha 0BMOTKy | noHWXatowero TpaHcop-
MaTopa T3. [lonycTum, koadpuuveHT
TpaHcdopmauuu T3 K=2. Torga npu
HanpshxeHuu cetu 150 B ans nonydye-
HUS Ha Harpyake 220 B HanpsixeHue Ha
obmoTke 1l T3 ponxHo BbiTh 70 B, a Ha
obmotke | — 140 B. Mpu aToM wieTka
aBTOTpaHcdopmaTopa AomkHa 6biTh B
HWKHEM NONOXEHUN.,

Ecnn xe B ceTu npucyTtcTByeT Mak-
CUManbHO BO3MOXHOE HanpshkeHue
270 B, To wietka gonkHa HaxoanThcs B
BEpPXHEM NOMOXeHUU, a Ha obmoTke |
T3 nomkHO 6bITe HanpsHXKeHue

Uq = (270 - 220) - 2 = 100 (B).

Mockonbky B CyMMeE BbIYUCIIEHHbIE
3Ha4YeHUs1 HanpshkeHusl Ha obmotke | T3
(140 v 100 B) patot 240 B, a Hanpsaxe-
HUe Mexay BbiBoaamMu 1 u 4 aBTOTPaH-
ccopmatopa T1 Bcerga nopaepxvea-
eTcs Ha ypoBHe 220 B (c yueTom 3apaH-
HOM TOMHOCTU), cneayeT NM6Go HecKonNb-
KO YMEHbLLUTL KOIPDULNEHT TpaHC-
dopmauumn T3, nubo cornacuTthes ¢
TeM, YTO TOYHOCTbL cTabunu3auuun Ha-
NPSYKEHWUS Harpy3ku Npu BeIGpaHHOM an-
arasoHe U3MeHEeHWsl CETEBOrO Hanpsixe-
Hus (ot 150 B o 270 B) HeckonsKo CHy-
3uTcs, NMbo Cy3uTb AManasoH BO3MOX-
HOro U3MEHEeHUs BXOAHOro Hanpsxe-
HUS)

PaccyuTaem MUHUMarnbsLHoOe U Makcu-

ManbHOE HanpsKeHne CeTv B 3TOM Cny-
yae (K;=2). Mpu nopaye HanpsxeHus
220 B Ha BbiBOAbl 1 1 4 T1 Hanpsxe-
HUe Mexay ero BoiBogamu 1-3 u 3-4
6ynet paBHO

- 220 _ .
Uyg =140 523 =128 (B);

_ .220 _
Uzq =100 540 92 (B)

B aTom cnyyae pexitm ctabunuzayum
6yneT ocyuiecTBNSTLCS B Cneayowem
AnanasoHe ceTeBoro HanpsXXeHus Umyn
M Upmax:

Unn = 2205128 _ 156 (@),

Unax = 22092 _ 264 @),

MeHsin Touky nogknioyeHus oteoaa 3
k o6MOTKe aBTOTpPaHCHOpMaTOPa, MOX-
HO U3MEHNTb AWaNa3oH AONYCTUMOro
U3MEHEHUR CEeTeBOro HanpsXeHUs.
Ecnu xe B ka4ecTBe BoiBoaa 3 UCnons-
30BaTh UMEKOWNIACA CTAHOAPTHLIN OT-
Boa, To crabunusartop byaer umetsb
CINWLLKOM Manbld AManasoH perynupo-
BaHUA — MaKCUManbLHOE CeTeBoe Ha-
npsbkeHne MoxeT BbiTb

Unnax = 220 + 25’%%02&-2% =233 (B)

Cxema Ha puc.3 gaeT ewie ogHo npe-
UMYLIECTBO — yMeHbLaeT ToK, NpoTe-
Kalowun Yepes wieTky aBToTpaHcdop-
maTtopa (Tok BTOpu4HOM obmoTku T3
Basoe Gonbwe, 4eM NepBUYHON), U
MOXHO MPUMEHsITb aBTOTpaHCGOopMa-
TOP C MEHbLUUM AONYCTUMBLIM TOKOM
yepes WeTKy, YEM TOK Harpysku.

Mpu BoIGope aBTOTpaHchopmaTopa
cneanyet obpauiaTb OCHOBHOE BHUMa-
HWe He Ha ero MOW{HOCTb, @ Ha MaKcu-
ManbHLIR TOK NOABWXHOIO KOHTaKTa
Mpou3ssoanTenn YacTo NOA MOLLHOCTLIO
aBTOTpaHchOpMaTopa NOHUMAIOT Mak-
CUManbHYI0 MOLWHOCTb, KOTOPYIO MOX-
HO CHSITb C NOOBWXKHOINO KOHTAKTA Npu
MaKCUMaNsHOM HaNPsHXKeHUU Ha HeM
(250 B), 1.e. npou3BeaeHue Makcumanb-
HOro Toka weTkn Ha 250 B. CnepoBa-
TENLHO, NPYU YMEHbLUEHUN HANPSHKeHUN
Ha weTke nNapaeT M CHUMaeMas MoLy-
HOCTb.

MouwHocTe T3 onpepensieTcs npous-
BeAeHUEeM MaKCUMarnbHbIX 3HAYEHWUH
HanpsHKeHWs ¥ Toka BTopU4Hon o6MoT-
KW. MakcumansHoe HanpskeHue, Kak
6110 NnokasaHo Bbiwe, paBHo 70 B.
MakcuManbHbLI ToK 0OBMOTKU paBeH
CYMMe TOKa Harpyaku v Toka, npoTeka-

rowero Yepes aBToTpaHcdopmatop T1,
KOTOPbIA, B CBOKO O4epefb, Taloke 3aBu-
CUT OT TOKa Harpy3sku. MoxHo npubnu-
XXEHHO CHUTATb, YTO TOK Yepes obMoTky |
T3 B 1,3 pa3a Gonblue Toka Harpysku.
Ecnu makcumanbHas MOWHOCTY Harpys-
KM cocTaBnseT 5 kBT, To pacyeTHas MOLL-
HOCTb TpaHcdopmatopa T3 paBHa

P = 70-1,3%’2%—0 ~ 2100 (BT).

Wecxops w3 aToro BeIGupaloT cepaey-
HWUK TpaHchOopMaTopa, PacCYUTLIBAIOT
yucno BUTKOB 06MOTOK 1 AvameTp 06-
MOTO4YHbIX NPOBOAOB.

Mpu HacTpoitke aToro crabunuaarto-
pa cneagyeT Tak NOAKMIOYUTL BbIBOALI
obmoTku | T3, uTo6bl Npu nepemeuie-
HuY wieTku SIATPa BHU3 (no cxeme) Ha-
npskeHWe Ha sbixoae crtabunusartopa
yBenuuneanocs. B npotueHoM cnyvae
BbIBOALI ODMOTKN MEHSIOT MECTaMU.

UcTtounnkn nHdopmaummn

1. A. Ceprees. [labopartopHsie aBTo-
TpaHcopMaTopsl cepun TDGC2 un
TSGC2. — Paawo, 2004, N5, C.50.

2. AKongyHos. TpaHauctopst MOSFET.
— Paaviomup, 2004, N4, C.26.

3. ManorabapuTtHble ceTeBble TpaHC-
dopmaTopbl. — Pagnomup, 2004, N8,
C.44,

4. www.chipdip.ru

5. OnekTpoasurateny cepvu NP, —
Paguomup, 2003, N6, C.41.
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®.XANPYTOUHOB,
r.Byrynoma, TatapcraH.

npe,anararo cxeMmy npeobpasoparte-
ns ANs NMTaHUsA Namnsl AHEBHOIO CBe-
Ta (NOC) ot akkymynsitopa aBToMo6u-
nsi. 3Ta cxema oTNUYaeTca OT CXeM “Xo-
NOAHOro” nomkura namn TeMm, vto bna-
rogaps noaorpeBy 3nNeKTpoAoB namna
rapaHTUPOBAHHO 3aXKUIAETCA NpU OTpU-
LartesnbHbIX TeMnepartypax. B kauecTse
6a30B0W B3 Ta CXeMa CanoHHOro OcBe-
uwieHus apTomobunsa “TA3-2410". Moc-
ne nopaboTku cxema UMeeT BUA, Noka-
3aHHbIA HA PUCYHKe.

Mpeobpa3oBaTenL paccuutaH ans
paboTtkl ¢ namnon NB-20. Kak BugHO 13
CXeMbl, B HA4anbHbIA MOMEHT NUTAl0-
Lee HanpskeHue NpUOoTKpbIBAeT TpaH-
suctop VT1 4epes pesuctop R1. Moc-
e 3TOro TPaH3UCTop NAaBUHOO6GPA3HO OT-
KpPbIBAETCS 3a CHET NONOXUTENBHON 06-
paTHoW cBA3u Yepe3 obmotky Il TpaHc-
dopmatopa, U npeobpasoBartens nepe-
XOOUT B aBToKone6aTensHbIN pexmnMm.



H0.KYPBAKOB,
r.Tyna.

‘t0oAYNbHbIA BNOK NMUTAHUA

B paanontobutenbcKkoin npakTuke He-
peako Tpebyercs OQHOBPEMEHHO He-
CKOMNbKO UCTOMHUKOB TOKa Ha pa3sHoe
HanpsbkeHve. Tak, Hanpumep, KOHCT-
PYKUMW Ha oNepauUmoOHHbIX YCUIUTENSX,
paboTaloLmx ogHOBpeMeHHO ¢ uMdpo-
BbIMWU MHTErpanbHbEIMA MUKPOCXeMaMmu,
HYXAaloTCsi B ABYXNONSPHOM M OAHONO-
NSPHOM MCTodHMKax. Ucnonb3oBaTth B
Takux crnyJasix Aenuteny HanpsikeHus
HeynobHo, ocobeHHO B npouecce pas-
paboTku HOBbLIX YCTPOMCTB, Tak Kak npu-
XOAWUTCH MEHSATb M YNCHO NpUMEHsie-
MbIX 3NeMeHTOB, U UX TUN, YTO NPUBO-
OUT K N3MEHEHWNIO 3HEepreTUHecKux na-
paMeTpoB YCTPOWCTBA, @ 3HAYUT, U He-
obxogumocTn nepepenkn genutens.
OnucblBaeMblil HUXe 6Nok nuTaHus
(BM) Bo MHOroM yHMBepcaneH, ¥ No
OCHOBHbIM 3KCRMYTALWOHHbIM XapakTe-
puctukam oteedvaet TpeboBaHuaM,
npeabaBnseMbIM K NOA06HLIM YCTPOW-
cTBaMm.

Briok conepxut 4 camoCTOATENbHbIX
ctabunusaropa HanpsHxeHusi, KOMMyTa-
uMen KOTopbiIX MOXHO NOny4nUTh pas-
NN4HbLIe KOMBWHaALMKN BbIXOAHLIX Napa-
MeTpoB. Kaxabii cabunusatop nmeer
CBOIO PErynnpoBKy BbIXOQHOrO Hanps-

XeHUA N cHabxeH aNeKTPOHHOM 3alu-
TOI NP Neperpyske N KOPOTKOM 3aMbl-
KaHun B Harpy3ke. Bnok nurtaercs ot
CETW NEPEMEHHOrO ToKa HanpPsXXeHNEM
220 B. MNMotpebnsemas MOWHOCTbL He
npesbiliaeT 200 Br.

Bl noctpoeH No pyHKUNOHANBLHO-
MoayrnbHOMY NpuHUuny. Kaxablii u3
Mopynen npeacrtaensier co6oit KOHCT-
PYKTUBHO 3aKOHYEHHOE YCTPOMNCTBO,
BbINOMNHAOWEe onpeaerneHHble yHK-
umn. Cxema coeiMHeHusi Moayren no-
ka3aHa Ha puc.1. Ha puc.2 npueeaeHa
cxema MOCTOBbIX BbinpsiMUTenen, Ha
puc.3 — cxema perynupyembix ctabum-

n13aTopoB HaNPsXXeHU C 3aWMnTON.
Tak Kak Cxembl OQUHAKOBLI, PACCMOT-
pyum paboTty cxembl, NPUBEAEHHOW Ha
puc.3. Ctabunusatop HanpsXeHus co-
6paH Ha mnkpocxeme DA2 no cTaHaap-
THOW cxeme.

Cxema 3awutel pabortaet crnepyio-
wmm oBpasom. MNpy yBenmyeHmnm nape-
HUR HanpsbkeHus Ha R16, BbI3BaHHOrO
yBenuyeHueM Toka Harpysku, Npovcxo-
OUT yBENUYeHue NONOXWUTENbLHOro Ha-
npskenus Ha eoisoge 4 DA1, 4To npwu-
BOAMUT K YMEHbLLUEHWIO HanpspkeHns Ha
ebiBoge 9 DA1 v oTkpeiBaHmo VT2, ko-
TOPbLIA, B CBOK OYepenb, OTKPbIBAET
VS1. CooTBETCTBEHHO, OTKpbIBaeTCs
VT1, v cpabaTbiBaet pene K1, nonHoc-
THIO OTKNIoYas ctabunnsarop oT Harpys-
ku. Ckopoctb cpabartbiBaHUs 3aLumTh
HE 3aBWCUT OT NONOXEHUss ABUXKOB
R14 v R11. [Ins orpaHnyeHus Toka Je-

bnok A3

MakcumanbHbIA TOK Harpy3kn, A
KoaddpmumeHt ctabunusauum
Tok cpabaTbiBaHUs! 3aLMThi, A
Bnok A4

MakcuManbHbI TOK Harpysku, A
Koapdpumument ctabununzaumm
Tok cpabaTbiBanua 3almThl, A

OcCHOBHbIe TEXHUYECKUNE XapaKTepncTukmn
Kaxnanoro craGunuzaTopa 6noka:

Mpenernsi perynmpoBkn BEIXOAHOMO Hanpsixexusi, B

Mpenenbl perynnpoBKu BbIXOQHOMO HANPSHXKeHWs, B

+10.. 28

10000

1,5 12
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10000
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OT aKKyMYyJISTopa
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Ha namny EL1 no-
— paeTcsi HanpsixxeHue
U Hakana c obmoTok |, I'.
EL1 MpowncxoauT nogorpes
X |MB-20  yyren makana EL1.
Yepes 1-2 ¢ nocne
BKIIOMEHUsi npeobpa-
3oBarensi nogaercs
HanpsbKkeHne 3axura-
Hus. lMocne nopxura
namnbl oTpuuarens-
Hble UMMYMbCbl Yepe3
KkoHpeHcaTop C3 v an-

2

I
¥
Rl

| a7

T Vs 220 2T S

onbl VD3, VD4 nocty-
natot Ha Basy VT1, 06-
3 pa3ys OTpULUaTerbHYLo
obpaTHyl CBfi3db no

xr\gésm zs"”zm 3
A220 g3 ¢ 8
}

TOKy, KoTopas ctabu-
nuanpyet ropeHue
namnsl EL1 npn name-

73
- e

HEeHUN NUTaIoLLEro Ha-
npsikenus. MNocne 3a-

XWraHusi namnbl HanpskeHne Hakana
Ha ee 3nekTpogax asToMaTU4YecKku
YMEHbLLaeTcs.

BbixogHas mowHOCTs Nnpeobpa3soBa-
Tens — He meHee 15 BT. MNoTpebnse-
MbI TOK paBeH 1,3...1,6 A B ycTaHoBMB-
LweMcsa pexvme (NPYU HanpsXeHun Ni-
TaHus 13,2 B).

Tpaxcdopmatop T1 HamoTaH Ha Bpo-
HeBOM MaruutTonposoge b-22 2000HH.
[aHHble 0BMOTOK NpeacTaBrneHsl B Tab-
nuue. Mexay Yallkamun TpaHcdopma-
Topa Heo6XoANMO OCTaBUTb HEMArHWUT-
HbI 3a3op TonuwiuHon 0,1 MM, npono-
XXWB Crnoi koHaeHcaTtopHon 6ymaru. Ha-
MOTKa KaTylleK — BUTOK K BUTKy. Pa6o-
yasi yactota npeobpasopartens —
29...32 k.

N3B-0,45
raB-0,6
M3B-0,35

Manwo-6,12

It 10

L\ 180
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0T TOK 3aLLUUThl B AnanasoHe ot 50 MA

no3A(1,5A).

Paznuuve mexpy cxemamu ctabm-
nunzatopo A3 u A4 B cneayiollieMm.

A3 — cTtabunnzatop HanpsKeHus
1,0...28 B. ConpoTtusneHuwe pe3ucro-
pa R1 — 1 kOm; R7 — 1 kOm; R3 —
2,7 kOM. Pene K1 —Ha27BuTok3 A
— tnna POH34.

A4 — cTabunuaaTop HanpsKeHus
1,5...12 B. Conpotuenenne R1 co-
craensier 0,5 kOm; R7 — 1,1 kOm; R3
— 1,2 kKOM. Pene K1 —Ha 12 B n tok
1,5 A, Tuna P3C48, P3C9, ctrabunur-
poH VD2 — KC510A. Mpu atom nuta-
Hue DA1 6ynet 10 B, yto Bnonxe po-
nycTuMmo.

MuTanne cxeMbl 3aLUThLlI NPOU3BO-
auvTes ot ctabunutpona VD2, inana-
30HbI HANPSHKEHUA NUTAHUS MUKPO-
cxembl DA1 — +5...+20 B. KongeHca-
Topbl C1, C2, C3 cnyxat ans yMeHb-
LeHUsi HaBoaoK. YepTex nevyaTHomn
nnartbl crabunuaartopa nokasaH Ha
puc.4, a pacnonoxeHvwe anemMeHToB
— Ha puc.5. PasmellieHne petanen
Ha nnarte BbINPSMUTENS NOKa3aHo Ha
puc.6. COopoyHbIA YepTex Moayns
n3o6paxeH Ha puc.7. Hactpoiika cta-
6ununsaTopoB CBOAUTCS TOMbLKO K yC-
TaHOBKe TOKa 3alMmThbl.

KoHcTtpykumus BI1. B moem BapuaH-
Te BrnoK NUTaHWUs UMeeT pa3mepsbl
260x130x250 mm. Ha nepeaHen na-
Henu pa3mepamn 130x260x250 mm

pacnornoXkeHbl U3ameputernsHbie npubo-
pbl, KHOMKa cbpoca 3awwmThl, CBETOAM-
o MHaMKaumm cpabatbiBaHWUS 3aWUThI.
Ha nepepHiolo naHenb BbiBEAEHsL! Tak-
e pe3ucTopbl PErynvpoBOK Hanpspke-
HUS M ToKa cpabaTtbiBaHWs 3aLLUTLI,
TyMGnepbl nepekniovyeHnsn yHKLNR n3-
MepuTeribHbIX NpUBOPOB (ToK/Hanpsxe-
Hue), BbixogHble Knemmbl. B cobpaH
Ha OCHOBaHWM U3 BUHMNNACTa pasme-
pamu 10x260x250 mMm. CHU3y ocHoBa-
HUS KPENsTCSl PE3UHOBLIE HOXKMW.

O6a moayns 6noka aHanorn4Hbl No
CBOEI KOHCTPYKUUW, 33 UCKNIOYEHUEM
OTAENbHbIX 3NEeMEHTOB Ha MevyaTHbIX
nnatax. Moaynb cocTouT U3 ABYX ne-
YaTHbIX NnaTt v pagvartopa. Mnatel —
pazmepamm 120x120x2 MM, u3 ogHo-
CTOPOHHETO (DOMNbIMPOBAHHOND CTEKNO-
Tekctonura. OgHa nnarta — 3710 ABa He-
3aBMCUMbIX MOCTOBbLIX BbINPsiMUTENS,
BTOpas nnata — ABa He3aBUCUMbIX CTa-
6unmnsaropa HanpsXKEHUs CO CXeMamu
3aUIAThI.

Papuatop moayns — pa3Mepamu
120x120x30 mm ¢ pebpamu ¢ gByx cTo-
poH. BbicoTa pebep — 12 mm. Ha pa-
OMATOpE KPENATCA OBA CUNOBLIX TPaH-
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3UCTOpPA, KOTOPbIE YCTAaHABNNBAKTCA HA
nacty KMT-8. OauH “3 TpaH3nucTopoB
yCTaHaBnmBawoT Ha N3ONALUOHHYIO NpO-
knagky. MNnartsl Mogyns kpensaTea K pa-
awnartopy BMHTamMm M3 ¢ AByX CTOPOH
yepe3 ctorkn. Cam mMoayns KpenuTcs
Ha ocHoBaHuu 6rioka Yepes BTYIKU Bbl-
COTOW 5 MM B OTBEPCTUSI BHU3Y paaua-
Topa BUHTamMn M4. B ocHoBaHun, nog
paguaTopoM, NpocBepreHbl OTBEPCTUst
&6 mMm. MoHTax 6noka n moaynein Bbl-

nonHeH nposoaoM MIT® nnn MrruB
(0,5 Mm2).

Detanu BI. Cunosow TpaHcdopma-
Top (puc.1) — TMNMN322-50 nnu aHano-
MMYHLIA, UMEIOLLNA ABE BTOPUYHLIE 00-
motku no 30 B (3 A) n gBe obmoTkn 13 B
(1,5 A). Tymbnep — TM1-2 unu T3. Us-
MepuTenbHbll Nnpnbop nepegenaH m3
BonsTMETpa Ha M4259 (30 B). U3 npu-
6opa BbIHYT AONONHUTENbHbLIW pe3nc-
TOP W YCTAHOBMNEH CHApYXMW.

WyHT RS1 coctout U3 pesanctopos
0,24 (0,12 Om), coeguHeHHbIX napan-
nenbsHo. Tun peancropos — C5-16-2 Br.

KoHnpeHcaTopbl 6noka A1 (pmc.2)
C1...C6 — 2200 mk® x 50 B tuna K50-
29, K50-24, B 6noke A2 — 1000 MkD x
25B.

Pesncrtop R14 (pnc.3) — CM4-1, CM1
(rpynna A). Peaucropsl R10 1 R13 —
CN5-2. KoHpeHcatopbl — KM, K10-17a,
anektponuTudeckue — K50-6, K50-16

PemoHT 3Y paauortenedooHoB

B moem pagnotenedoHe “Panasonic
KX-TC157-B” B pesynsTaTe BbIXO4a U3
cTpos Mukpocxemsl |C1 6asbl, 3apag

aKKyMyrnsiTopHoW 6atapem nepecran Bhik-
niodarscs. B pesynsrare 6arapes nepe-
3apsauracs v Boiluna w3 cTpos (Bce oc-

TanbHble PyHKUMM annapara ocTanuch
B HOpMe). 3aMeHa MUKPOCXEMbI CTOUT
[eHer, a maBHoe, ee ewe Haao HanTu.

Q17

Bba3sa — DA1 TL431
+9,4B
DA1 |3
4 1 ]
R<em! LB ]
e 2 R1
“1GB1 10k
* * <3 _L
R565 R151 R155
10
CPU 0 470 180 Tpy6ka
IC1

R152 10k

Mpobnemy nepe3sapaaku ynanocs pe-
WKTb, He npuberas k 3ameHe IC1. Ang
3TOro Kk akkymynsaropy Tpybkn GB1 s
NOAKIIOYUN NapannensHbii ctabunnaa-
TOP HaNpPsYXEHWUS, COCTOSLLUUA U3 MUK-
pocxembt DA1 (TL431) u noacTpoeyHo-
ro pesucropa R1 (ClM3-19 10 kOm). B
6a3e OTKNIOYMIT KOMEKTOP TPaH3UCTo-
pa Q17 (pexum “6bicTporo 3apsipa”), a
Konnektop TpaH3ucropa Q19 coeguHun
nepemMbIykoi ¢ obuimM npoBoaom 6assl.



VMK UMNOPTHBIE Ha COOTBETCTBYIOLIEE
Hanpskenue. TpaHavuctopel KT8146 3a-
meHsoTcA Ha KT816lN KT827 — Ha
KT819, a KT825 — Ha KT818. Mukpocxe-
ma K554CAS3 3ameHsieTcs Ha K521CAS,
HO NPU 3TOM HYXXHO y4YeCTb LLOKONEBKY
KHonka SB1 — KM1-1. Tymbnep SA1
— MTS3, BKMIOYEHHBIN NapannensHo.

Nureparypa
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pbi ¥ gpoccenu — Paguocessb, 1985

3 CnpaBo4HUK No CNaboTO4YHbIM ariek-
TPUYECKUM perne — OHEeproaToMU3Aaar,
1984.

4. MonynpoBoaHukoBble Npubopsbl*
CnpaBovHuUk — 3Heproatomuaaar, 1984,

5. UHTerpansHble MUkpocxembl Cnpa-
BOYHUK. — Paguo v ceasb, 1984

6. Mukpocxembl ans 6uiToBOK anna-
patypsbl. CnpaBovHUK. — Paguo v ceBs3b,
1989.

7. Hoeauenko M B u ap. Mukpocxe-
Mbl ans 6eIToBOW paguoannapaTypbl.
CnpaBodHuk — M * KY6K-Mm., 1996.

8. 1O Kypbakos Bl ans pomawHen
nabopatopuu — Paauomup, 2004, N11,
C.11.

9. K0.Kypbakos. JlabopaTopHblit 6riok
nutanus. — Paguomup, 2004, N10, C.12.

B pesynsrate ToK 3apsaa 3a cyeT pe-
auctopoe R151 n R155 npu ynoxeHHon
TpybKe NOCTOSAHHO NPOTEKAET Yepes ak-
KyMynsitopHyto 6atapeto. Ecnv 6arapes
paspspkeHa (HanpshkeHue Ha Helt Huxe
4,2 B), mnkpocxema DA1 crabunusaro-
pa 3akpbiTa, U BECb TOK MaeT yepes ba-
Tapelo. Korna 6atapes 3apspkeHa, u Ha-
npsbKeHne Ha Hew BO3pacTaeT BblLle Mo-
pora crabunmsaumn, DA1 oTKpbiBaeTcs,
nponyckas Tok 3apspa (okono 45 mA)
yepes cebs.

Hacrtpoika crabunusaTtopa ocytie-
crensercs peauctopoM R1, tak 4ytobbl
HanpsPKeHWe Ha NOMHOCTBLIO 3apsiKeH-
HOM aKKyMyrnsTope He npesbllwano
4,2..4,3B.

Mo aHanoruvwn, Takyio CXxeMy MOXHO
NpUMeEHNTL B APYrux paguoTenedoHax
¢ nutaHuem Tpybku ot NI-Mh akkymy-
natopa. [ins akkyMynsitopoB ¢ HOMM-
HarnbHbIM HanpskeHWem 2,4 B Heobxo-
ANMO pe3ncTopom R1 ycTaHOBUTL Mak-
cyMarbHOE HanNpsHKeHWE Ha 3apsiKeH-
HOM akkymynsitope 2,8 B

C.MBAHIOTA,
r.Crapuiit Ockon
Bbenropogckon o6bn.

HDaHHbin annapat 6bin cobpan ana
V3roTOBNEHUs TOKAPHbIX PE3LOB NO Me-
Tanny, nokansHoW 3akanku 3ybwun, oT-
BEPTOK U JPYroro UHCTpyMeHTa, oTnyc-
Ka MeTanna gnsa agansHenwen obpabort-
kn. Bropoe HasHadeHue annapata —
KOHTaKTHas ToyevHas ceapka. C ero no-
MOLULIO MOXXHO HE TONbKO OTPEMOHTU-
poeaTtb aBTOoMOOWUIMbL, HO U MU3rOTOBUTL
KOPMyC ANst 3rNeKTPOHHOro YCTPONCTRA,
cAaenarb aXypHbIW LLAGMNOH U YNuYHble
doHapn, KoTopble YKpacaT BXO4 OOMA,
" eLle O4eHb MHOFO UHTEPECHLIX U HYX-
HbiX Bewieil. TodeyHas ceapka NO3BonNs-
€T CBapuBaTb NPOBOIIOKY AUAMETPOM OT
1 Ao 4 mMm, pabotarb C NUCTOBBLIM Me-
Tannom TonwMHOM Ao 2 MM. YCTaHOBUB
CaMyI0 KOPOTKYI0O ANUTENLHOCTbL UM-
nynsca W, camoe rnaeHoe, nongobpae
AasreHve Ha 3NeKTpoa, MOXHO cBapu-
BaTb ¥ 1OBENUPHLIE YKpPALLEHUA.

lMpoToTMNOM annaparta NOCRyXunu
Heckornbko pa3pabotok [1-3] Onu 6binn
NOBTOPEHBI B pa3Hoe BpeMs U ANs pas-
HbIX UEnewl, HO B HUX He ycTpauBanu
nmbo HW3kas NOMEexo3aLUMLLEHHOCTb,
nu6o koHCTpykTUB. Mpuwnock cobparb
VNHTEPECHBIE NAEN B OOHON KOHCTPYKLWW.
To, 4TO NONY4MNOCH, U NPEACTABNEHO B
[aHHOW cTaThe.

Ecnu matepuanbi No To4e4yHoOW ceap-
Ke HeoaHOKpaTHO nybnukoBanwuck, Ha-
npumep B [3], To Ha TakoM Buae pabot
KaK Hanamka u 3akarka UHCTpyMeHTa si
xoten 6bl ocTtaHOBUTLCA nogpobHee.
Ota cratbn Obina onybnukosana B [1].
CyTb mMeTo4a COCTOMT B TOM, 4TO Npu
NPONycKaHuu 4yepe3 NPOBOAHUK TOKA
6onbLUOK BENUYUHBI, NPOUCXOANT EF0
pasorpee Bbligensemoe npu aToM Konu-
YECTBO Tenna 3aBUCUT OT BENUYUHBLI
TOKa, BPEMEHH €r0 AeiCTBMA Ha NPOBOA-
HUK U 3NEKTPUYECKOrO CONPOTUBNEHNSA
nocneaxero. Ecnu ans paboTbl ¢ TBEp-
AbiIMY NpUNosiIMM HeobxoavMa rasosast

A_KAPACEB,
r.OxaHck Mepmckoir o6n.

BAPKU

Lo * N
ropenka unu annapatypa TBY (Toku
BbICOKOI% 4aCcTOThI), TO B AOMALUHEN Ma-
CTEpPCKOW C AaHHOR 3apadvel BnonHe
CMpaBUTCSl AaHHOE YCTPOMCTBO.

Annapar npeacraensiet cobon cuno-
BOW TpaHCHOPMATOP C BbIXOAHLIM Ha-
npsbxeHnemM 3 B, kotopbiM ynpaenser
3NEeKTPOHHOE YCTPOUCTBO C UMppOBOMN
MHOMKauven. YetaHoBka ANUTeNnbHOCTU
paboyero nmnynsca pasbuta Ha aBa
AvanasoHa:

-071 0,1 0o 9,9 ¢ c warom 0,1 c,

- ot 0,05 po 4,95 ¢ ¢ warom 0,05 c.

Bropo# gvanasoH cnyxut ans “pac-
TArMBaHUs" NEPBOro, U B HEM NPUXOAUT-
csi paboTtarb JOBOMNLHO YacTo, ocoben-
HO HA CaMbIX ManeHbKUX ANUTenbHOC-
TAX, XOTS BU3yanbHble MNOKa3aHWA Ha
uncpposom Tabno B 3TOM AManasoHe
NPpUXOaUTCS CUUTBIBATL B OTHOCUTENDL-
HBIX eguHULax.

Annapar moxet paboTaThb Kak B pexu-
Me yncpoBOro OTCHETA BPEMEHU, TaK U B
PY4HOM peXuMe, {To o4eHb yaobHo npu
BM3yarnsHOM HabrilogeHun npouecca Ha-
FpeBa 3aroTOBKW NPWU Hanaike Teepao-
CMNaBHbIX NNAcTUH UMY NPy cBapke ao-
CTAaTOYHO MacCCMBHbLIX AeTanei.

CrpykTypHas cxema annaparta npeg-
cTaBrieHa Ha puc.1. B ero ocHosy nono-
XEeH NPUHUUN CHETA TAKTOBbLIX UMNYTb-
COB, KOTOpble (hOPMUPYIOTCA U3 CETEBO-
ro HanpspkeHus yacroroit 50 'y, C 6no-
ka nutanms (BM) umnynscbl YacToTon
100 My noctynator Ha popmupoBsartens
TakToBbIX UMmnynscos (PTU) B ucxoa-
HOM COCTOSIHWUW Tpurrep paspelueHus
cueta (TPC) 3anpewaeT npoxoxaeHne
TaKTOBbIX UMNynbcoB ¢ ®TU yepes ycT-
po#cteo ynpaeneHus (YY) Ha cyeTdunk
umnynscoB (CU). CoctostHue cueTuuka
COOTBETCTBYET NONOXKEHUIO NEePEeKNioYa-
Tenew ycraHoBKu Bpemeru (MYB). Mpu
yCTaHOBKe 3a[laHHOrO BpEMEHU BbiAep-
KKN YY chopMupyeT UMMynbChl BbICOKON



4aCTOThI, NOCTYNAIOWME HA CHETHUK, KO-
TOPbLIK O4EHb BLICTPO yCTaHaBNMBAETCH
B COCTOsiHMe, cooTBeTCTBYlouee Bbi6-
paHHomy nonoxexuio MNYB Koraa nepe-
kniodarerns “Pyd /ABT" HaxoguTes B No-
rioXeHuun “ABT”, NPU HaXaTuu Ha KHoM-
ky “lMyck” TPC BeipabGartbiBaer curHan,
yCcTaHaBnuBaWUA CYETUUK B HyreBoe
COCTOSiHWE, U, Nocne nepeknio4eHns,
paspeluaeT NPOXoXXAEeHNE TAKTOBLIX UM-
nynbcos ¢ PTU yepes YY Ha CU B atot
e MOMEHT CUrHan paspeLlueHus nocTy-
naet Ha TaKToOBLIA reHepaTop ynpaerne-
Hus (TIY), KOTOpbIA ynpasnser TMpUC-

ouepeab, 3aKpbiBaschb, obecTounsaioT
cvnosow TpaHcgopmarop Cxema ocra-
€TCA B 3TOM COCTOSIHUW A0 NpyUxoaa cre-
Oyowero ynpasnsiowero nMnynbca

Ecnu nepekniovarens “Pyy /ABT” Ha-
xoauTcs B nonoxeHun “Pyuy ™, 1o npu
Haxxatuu kHonku “Myck” oTkpbiBaeTcs
KAOY, NPONYCKaoW{Mi UMNynbChl yrpas-
neHus ¢ TIY Ha TupucTopsl ynpasneHus,
KOTOpbie MoAKNIo4YalT TpaHcdopmarop
K ceT 3710 coctosHue Byaer npopon-
Xarbcsi fo Tex nop, noka He Bypet orny-
wieHa KHomnka ynpaeneHus

Cxema undpoBoiK YacTu annapara

coB cobpaH Ha anemeHTax DD1 1,DD1 2
n cyetyuke DD3 OnemeHts DD1 1,
DD1 2 sknioweHbl no cxeme Tpurrepa
LLiMuTTa, Ha BXOO KOTOPOTO C AMOAHOIo
mocta VD2 (puc 3) uepes pesuctop R1
(pvc 2) nogaHo nynbcupylowiee Hanpsi-
»eHue 100 Ny Ha ebixone DD1 2 ¢op-
MUPYIOTCH NPAMOYIONbHLIE UMMYIbChI
C Bbixoaa 8 (BbiBoa 11) cyetunka DD3
wmnynbebl wactoron 10 My yepes nepe-
kntovatens SA1 1 n unseprop DD2 4
NOCTYNaloT Ha YCTPOWNCTBO YyrpaBrneHus
B apyrom nonoxeHuu nepekniodarens
SA1 1 uMNyNbCbl CHUMAKOTCS € BbIXOAa
2 (sbiBOA 9) cveTunka DD3 (vacrtota um-
nynscos — 25 Ny)
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Tenen SA2, SA3, TO HanpskeHue Hus-
KOro YpoBHS C BbIXOA0B Aelmndpatopos
yepes uenn R4-VD1 n R5-VD2 nocty-
naet Ha 6asbl TpaHancTopos VT1 u VT2
TpaH3ucTopbl 3aKpbIBAIOTCS, U HA BbIXO-
ne aneMenta DD2 1 ycrtanasnueaetcs
ypoBeHb ‘0" [Mpu nameHeHnn nonoxe-
HUs nepekniovatenein SA2, SA3 “0" Ha
Bbixoae anemenTa DD2 1 cMeHsieTcs Ha
“1”, 1 BbICOKO4ACTOTHbI resepaTop yc-
TpoONCTBa ynpaBneHust Ha 3rneMeHTax
DD2 2, DD2 3, 6bicTpo ycTaHaenusaet
cyetumku DD5, DD6 B cocTosiHMe, COOT-
BETCTBYIOWIEE HOBOMY MOMOXEHUIO Mne-
peknioyarenen

Tpwurrep paspeluenus cueta cobpaH Ha
anementax DD1 3, DD1 4 Mpu HaxaTtun
Ha kHonky SB1 “INyck” B nonoxeHuu ne-
pekniouatens SA4 “AsTomat” (puc 3),
HanpsbkeHue +5 B, yepes peauctop R19
noctynaet Ha 6a3y Tpausuctopa VT5
OH OTKpbIBAETCH U KOMMYTUPYET pene
K2, koTopoe cBoMMU KOHTakTamu K2 1
coeaunHsaeT obuwumin nposoa (“maccy”) ¢
OAHWM U3 Bxoaoe anemenTta DD1 3 Ha
Bbixoae Tpurrepa (3nemexta DD1 4) yc-
TAaHaBNUBAETCS HU3KWUIA YPOBEHb, paspe-
waroumin paboty cuetyuka DD3 u 3an-
peuwiarowmin paboTy BbICOKOYACTOTHOIO
reHepatopa ycTpoicTBa ynpasneHus
UMmnynbc ¢ anddpepeHuupylowen ue-
noyku C5-R11 yctaHaenueaer cyeTun-
kn DD5, DD6 B Hyneroe coctosiHune
TakToBbIE UMNYMbChI YEpe3 3NeMeHT
DD2 3 npoxoast Ha cuetunku DD5,
DD6 MMpu gocTvXKeHUU 3TUMU CYETYU-
KaMu COCTOSIHUSA, COOTBETCTBYIOULEro
YCTAHOBMEHHOMY BPEMEHU BbIAEPKKM,
Ha Bbixoge anemMeHTa DD2 1 yctanasnu-
saetca “0”, nepeknoyanwmii Tpurrep
paspeLueHus cHeTa B UCXOAHOe COCTOSt-

009 1 009 2

/-K11

HWUEe W 3anpewarouin AanbHernwnn cuet

HanpsbkeHue HU3KOro YPOBHS C BbIXO-
na anemeHTa DD1 4 vepes uneptop
DD4 1, auog VD9 u R18 nocTtynaet Ha
TpaHaucTop VT4, KOTOpbIA OTKpbIBAET-
ca v skniouaet pene K1 C redepatopa
mmnynbcos Ha DD9 ynpasnsiowme um-
NynbCbl Yepe3 3aMKHYTbie KOHTaKThbl
pene noctynaiot yepe3s R16 Ha TpaHau-
ctop VT3, HarpyXeHHbI Ha NePBUYHYIO
o6moTKY umnynbcHOro TpaHcgopmarto-
pa T3 C ero BTopu4HbIX 06MOTOK ynpas-
naume UMNYNbCbl NOCTYNAKT Ha TUPU-
CTOPbI, MOA3IWMNE HANPSHKEHUE CETU HA
cunoson TpaHchopmaTop T1

Ecnu nepekniouatens SA4 HaxoauT-
cs B nonoxenun “Pyy ”, To Nnpw Haxatun
Ha KHOMKY SB1 Hanpsikenue +5 B nocty-
naet yepes avon VD10 v peauctop R18
Ha 6asy TpaHaucTopa VT4 CpabatbiBa-
et pene K1, n umnynbcb! ¢ reHepatopa
Ha DD9 noctynatot Ha VT3 3710 cocTo-
SHUe nNpoaormkaeTcs A0 TOFO MOMEHTa,
noka ynepxueaetcs kHonka “Myck”

KonpeHcatop C6 crnaxusaet nynbca-
LW HANPSHKEHUR NUTaHUA UHAUKATOPOB
Mpu ero oTcyTCTBAN UNU 3aHWKEHHOWN
€MKOCTU BO3MOXHbI NOXHble cpabaTbl-
BaHUsa ycTpouctea cosnageHna Kow-
peHcatop C1 ycTpaHsieT KOpOTKUE NOX-
Hbl€ UMNYTbChI Ha BbIXOAE TpUrrepa pas-
pelweHus cyeta, He gaBas eMy HecBoO-
eBpemeHHo nepeknovatbes [uon VD5
pa3Bsi3biBaeT Bxoa hopMuposaTens Tak-
TOBbIX UMNYMNbCOB OT CrAaXuBalowero
koHaeHcaTopa C15 brnioka nuTaHus Ko-
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TaKTbl Nnepekmnoyatens SA1 2 skriovatoT
OECATUYHYIO 3ansaTyio nNpu pabote B An-
anasoHe 0,1 9,9 ¢ B auana3soHe
0,05 4,95 c sansaTas He otobpaxaet-
csl, HO CaMOMy MarneHbKOMY NOKa3aHuto
0,01 cooTtBeTcTBYET BpeMst BbiAEPKKU
0,05 ¢ Uenb VD3-C3-R9 cnyxut ans
6bICTPOro nepecyerta nNokazaHui UHAU-
KatopoB, COOTBETCTBYIOLLUX NONOXEHWIO
nepekniouartenen SA2 u SA3, npu sknio-
YeHuu annapara B CeTb
Mpwv BknoweHun koHaexcatop C3 pas-
psbKeH, U Ha BbiBoae 2 anemenTta DD2 2
ycTaHaenueaetcs “0", kotopbit paspe-
waeT paboTy BbLICOKOMACTOTHOIO reHe-
patopa Ha DD2 2, DD2 3 Tot 6bicTpo
yCTaHaBnUBaeT CHETUYUKN B MONOXEHUE,
B KOTOPOM HaxogsTcsi nepekntoyaren
SA2, SA3, ucpabartbiBaer cxema coBna-
nexvs Ha VT1, VT2, DD2 1 Ha Bbixoge
DD2 1 nosiensetcs “17, 3anpeuwatoiyas
paboty reHepatopa [locne sapsagku
KoHfeHcatropa C3 uepe3s R9 aTta uenb
6onbwe He okasbiBaeT BNWUAHWUA Ha
nansHenwylo paboty yctponctea [uon
VD3 — pasBaabiBaloWnii
Kepamuueckue koHAeHcCaTOpb!
C7 C14 ycraHaenusalotcs B uyensx
NUTaHUS MUKPOCXEM ANS YMEHbLUEHUS
UMNynbCHbIX nomex KoHpeHcartop C2
nopasnser Apebear koHTakToB pene K2
(OkoHuaHue cnegyer)




“Musasg” « ¢

Ecnn yepes Bofly NponycTUTL NOCTO-
AHHLIA TOK, TO OHA CTAHOBUTCS aKTUBW-
posaHHOW. B Boge nosensiorcs nono-
XUTENbHbIE N OTPULATENbHLIE WOHI,
roTOBble BCTYNWUTL B peakumn coeanHe-
HuAa. MNpn oTaeneHUn gpyr ot gpyra no-
NOXUTENbLHBLIX U OTPULATENbHbLIX UOHOB
noriy4aroTcsi pacTtsopsbl, obnapatmowme
ocobbiMK cBOMCTBaMU. MIMU yCcuneHHO
neyar onpeaeneHHsie GonesHn. Kakue-
TO 60rne3Hn ne4yaTca BOJOW C N3OLITKOM
oTpuuaTenbHbLIX MOHOB (Tak HasbliBae-
MOR “XKMBOW” BOOOI), @ Kakne-To — BO-
A0N C N36LITKOM NOMOXUTENbLHBIX
("MepTBOI” BOQOW).

K npumepy, npn aHruHe nomoraioT
NONoCKaHusa “KNBOW' BOAOW, a BOT w-
nepToHus, 6onn B cycrtaBax noanator-
cs Bo3gencTamio “mepteoit”. Elo xe pe-
naKwT KOMMNpeccsh!, NPOMLIBaHNA paH,
ne3nHpekunio pykTos v nocyasl. U
XOTA 3TO OTHOCUTCS K HETPAAULIMOHHbIM
MeToAaM NeYeHuns, MHOrMM BOMnbHbLIM
Takas BoAa ycnewHo NOMOraer.

Mpennaraio npoctoi npuGop Ans
NOMNy4eHns “XNBOW” N “MepTBON” BOAI.

BbinpsMneHHoe AUMOAHLIM MOCTOM
ceTeBOe HanpsiXeHWe nopaeTcs Ha
3MNeKTpoAb!, NOMELLEHHbLIE B CTEKMSAH-
Hyto BaHky ¢ Boaown. MnocoBoi anek-
TpOA HaxoANTCA OTAENLHO, B MELIOY-
Ke W3 NnoTHoW matepuun (6peseHTa).
OTpensHO HanuTas B Hero soga noc-
ne aneKkTpornu3a craHer “MepTBOi”, a
Ta, 4T0 B 6aHke — “XMBOW". Bpe3eH-

Kn10sr

YpoBeHb
BOABI

SneKTpoA

VD1...vD4

BaHnka

Mewoyek

E.PABUYKO,
ct Kenepmecckas, Agbirest

‘MeptBas’’ BOJA

TOBbLIM Mewovek BepeTca AnamMeTpom
50...70 MM m BbicoTon 0 200 MM, 4TO-
661 OH 61N Bbile ypoBHS BoAb! B H6aH-
Ke.

BaHka eMKOCTbIO 1 NUTP — cTaHaap-
THas. OHa 3aKpbIBAETCH NONUITUIIEHO-
BOW KpbIWKOW. Ha kpblwke KpenaTcs
ANEeKTPOAbl U AUOLHLIA MOCT. 3nekTpo-
Obl BLINOMHAIOTCA U3 HepXasBelowen
cranv pasmepamu 40x160 MM, ToNwm-
Hon 0,6...1,0 mm TMpwn oTcyTCcTBUK “He-
pXXaBEWKN” NX MOXHO Bblpe3aTb U3 Xe-
CTWN OT KOHcepBHOWN 6aHku

Mo okoH4yaHun anekTponusa (4epes
3...8 MWH) cpasy e Hano BLITAWMNTL Me-
Lovek ¢ “mepTBOW” BOQOMW (MHaue, 6e3
TOKa, BOAA B MeLoYke Ha4YHET CMeLn-
BaTbCA C BOoAOW B OaHke) M nepenvTb
peaKkTUB B OTAENbHYIO CTEKNSAHHYIO BaH-
Ky. Hago cka3arb, 4TO nony4eHHas Boaa
(xuBan” n "MepTBasn”) XOpOLUO XPaHUT-
Csl, VU HeAerno-ABe MOXET coaepXaTb-
CSl Ha CBeTY NPWU KOMHATHOW TeMnepa-
Type, He Tepsis CBOWX cBONCTB. “MepT-
Bas” Bopa — kucnoTtHas (pH=4...5), a
“xunBas” — wenoyHasn (pH=10.. 11).

KoHueHTpauus pacTeopa 3aBuUCHT OT
NPOAOIMKUTENLHOCTY NpoLecca v Benw-
YUHBI Npoxoasero Toka. OpneHTUpo-
BO4YHO NpuW Toke 5 MA npouecc AnuUTcA
4...6 MuHYT. KOHUEHTpauua nony4aet-
ca okono 80%. BennuuHa Toka pery-
NNpyeTca PacCTORHUEM MeXAy anek-
TPOAAMMU, HO OHA 3aBUCUT W OT Ton-
WWHBLI U NNOTHOCTU Marepuu, nNoaTo-
My 310 Bce nopbupaetcs ak-
cnepuMeHTanbHo. PekoMeH-
AyeMoe paccTonHue Mexay
anekTpogamu — 30.. 35 MM
llpu nevyeHuu ¢ NMoMouwbio
“Kueol” u “mepmeoti” 800kl
cnedyem nocoeemoeamscs ¢
seqauwium epayom o ee 0o3e.

JononHuTenbHy WH-
thopmaumio o neueHnn pas-
NUYHbIX 3a6oneBaHN MOX-
HO MOMyuYXUTb Y aBTOpa no
aapecy: yn.Mourosasn, 22,
ctr.Kenepmecckasn, MnarmHc-

13 6peseHrta
4

Knii p-H, Aabirest, 385632,

Nureparypa

1 '3 MuHenxsH CBopHuK no Hapop-
HOW MeZWuMHE U HETPaAULNOHHLIM
cnocobam nevyeHma — M TexHo3skoc,
1993.

C.ABPAMOB,
r. OpeHbypr
E-mail. asm_oren@mail ru

NnA yMEHbLEHNR Macckl U raba-

pUTOB W3Oenuin B COBpEMEHHON
3MNEKTPOHHOW NPOMBbILLFIEHHOCTY LUNMPO-
KO NPUMEHAIOTCSH MUHWaTIopHele SMD-
KOMMOHEHTbI (pPe3ncTopbl U KOHAEHca-
Topbl B Kopnycax 0603, 0805, 1206,
1210, 2010, 2512, TpaH3NUCTOPbI B KOP-
nycax SOT-23, SOT-323, SOT-89A,
SMT, mukpocxemsl PLCC, QFP, MO,
LLC v ap.). Hekotopble M3 HUX noka3a-
Hbl Ha puc.1. MasoT TakMe KOMNOHEeH-
Thl B CNeuMarnbHbiX nevax, npeasapu-
TeNbHO HakKMeuwB Ha NevyaTHyl nnary.
NS Ux MOHTaXa W QeMoHTaxa B Do-
MallHWX yCrOBUAX aBTop paapaboran u
onpo6oBsarn TEXHOMNOrMI0 Nankn ropsaanM
BO3gyxoM. PaspaboraHkl ABa nasnbHW-
Ka pasHon MowHocTU (25 1 90 Br), npuH-
UMNWanbLHO He oTnMYaoLWwmnecs Apyr ot
Apyra.

PaccmoTpuUM yCTpONCTBO 25-BaTHOro
nasnsHuka (puc.2). OH noTpebnsaer Tok
okono 250 MA npu HanpsxeHun nuTa-
Hus 85.. 100 B. Ha paccroanum 5 mm
ot conna obecneunBaeTcs Temnepary-
pa Bo3ayxa —300.. 350°C.

MasnsHuk (prc.3) cocTouT ua:

- Kepamuyeckoro Harpesatens 1,

- ¢bTOPONNACTOBOM BTYNKK 2, CriyXxa-
Wei Tenrnou3onaTopoM Mexay Harpe-
BaTenem u pyykomu,

- nepexonHom Tpybku 3,

- pyyku 4.

Harpesarens anuHon 40 MM BbInon-
HEH W3 HWXPOMOBOW MNpPOBOMNOKWU
@0,1MM, HAMOTaHHOI NO cnupanun Ha
onpaske &1 mm. C6opky ocyuwiectens-
10T cneayowmm obpasom. Cnupans
NOMELL AT B KepaMU4EeCcKuil Harpeea-
Tenb. KoHUbl cnuMpanu cknagbiBaioT
BABOE (BTPOE)} U CKPY4UBAKOT C NPOBO-
nom MINT®-0,3...0,5, a 3atem obxuma-
10T 060MMON 13 ToHKoM xecTn. Oba co-
€OMHEeHV HaKNaabiBaloT CBepXy Kepa-
MWYECKOFO HarpeBaTens v saakpennsioT
TEM e HUXPOMOBBIM NPOBOAOM. JleBbIN
KOHeL HarpeBsarerns BCTaBnsaT BO hTO-
ponnactoBylo BTynky [lepexoaHyto
BTYNKy Taloke BCTaBNAOT BO (pToponna-
CTOBYIO BTYIIKY, HO C ApYroi CTOPOHbI, @
Ha OCTaBLIYIOCA YacCTb HaTaruesaloT
MOHTaXHbIN “keMBpuK’ NMMBO MeanuUnH-
cknn wnaHr [posoga HarpeeaTens
NpONycKatloT Yepes oTBEepPCTUs B OypTu-
Ke BTYNKW, a 3aTeM (BMecTe ¢ Tpybkown)
— yepes OTBepCTUE pyykn [MoToM Ha-
CaXXMBAIOT PYYKy
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MpOTUBONONOXHLIN KOHEL TpyOku
NoAcoeAuHSIIT K MUKPOKOMNPECCOpPY
TMna BK-A vinu ananoruuHomy. Mopno6-
Hble MUKPOKOMIMNpEeccopbl NPUMEHSAIOT-
CSl NS HaKauku BO3QyXxa B akBapuyM.
[MpoBoaa noacoeanHSIKOTCS K pErYnnpy-
€MOMY UCTOYHUKY nuTaHuA. Mocne
BKMIOYEHUS1 KOMNpeccopa NNaeHoO yBe-
SIMYMBAIOT HanpsiXeHue Ha Harpesare-
ne Ao NEerkoro NOKpacHeHusi cnupanu
1 BbIAEPXUBAIOT HEKOTOPOE BPeMA ANA
HarpeBa Kepamuyeckon Tpyoku.

Bropoi nasnbHuk (puc.4) notpetns-
eT Tok okono 2,5...3 A npu Hanpsixke-
Hum 35 B 1 obecneumBaeT HarpeB Ha
pacctosHuu 5 mm o 350...400°C. Ke-
pamuyeckas Tpy6ka anvHon 100 MM

vcnonb3oBaHa ot avioaa KL 109A. Cnu-
panb 0,5 MM HamotaHa Ha onpaeky
@3 mM. [inuna cnupanu — 95 mm. Oc-
TanbHas 4actb KOHCTPYKTUBHO He OT-
nuyaeTtcs oT 25-BaTTHOTO NasiNbHUKA.
[ns yaepxaHus nasnbHMKa UCNONbL3Y-
€TCH NNacTukoBas py4ka or “‘gunnoma-
Ta”, B KOTOPOW BbIMWIEH Xenobok aAna
c¢roponnacroson BTynku. Obwmin Bua
coeaAviHEHUS NaanbHKKa, KOMNpeccopa
M perynsropa NpveeaeH Ha puc.5.
MoHTax u gemoHTax SMD-peTa-
neun. Pe3nctopbl, KOHAEHCATOPbI, ANO-
Abl U TPAH3UCTOPLI BbiNAUBAKTCA A0C-
TaTO4HO NPOCTOo. [InA 3TOro Aocraroy-
HO NOAHECTU CONYI0 NPOTrPETOro Nasnsib-
HuKa Ha pacctosHue 5...10 MM 1 yepe3s

LR TR S
b MWHUETOM UIN
vrno# (pmc.6). ina gemMoHTaxa MHOro-
BbIBOAHbIX MUKpPOCXeM Heobxoaumo
NpocyHyTb TOHKMA (20,15...0,2 MM)
npoBsoA nog psia 3anasHHbIX BLIBOAOB
W 3aKpENUTL €ro ¢ OAHOW CTOPOHbL! 3a
uMelLwuecs oteepcTus B nnare. Ha-
rpeB BbiBOAbLI BO3[yXOM, OCTOPOXHO
NOTAHYTb 3@ BTOPOW KOHel nposoaa
noa yrnom 45...90° (puc.7). Beisoab!
nocTeneHHo NpUNoAHUMAIOTCS, U Na-



M.KPACYLIKUN,
r.Cnyuk.

Xouy noaenuTbCs ONbITOM U3roTOBIE-
HUS NpoBOAOCB GONbLWOrO ceveHus ¢
MCMNONbL30BaHWEM SKPAHHOW ONMNETKYU OT
NpoBOACB pasnuyHoro cedenus. [lep-
Bblil KyCOK ONMETKU (Camblil TOHKWIA)
paccTarmeaeTcs 4O Tex nop, noka ero
ANyHA HE cTaHeT NnocTosiHHON. U3 men-
Horo nposoga @0,5.. 1 MM, npeaBapu-
TENbHO 33a4MLLUEHHOTO U 3anyXEeHHOro,
n3rmbaercs nerns, K KOTOPOW Npunam-
BaeTcs KOHel, onnetku. [Monyuusunia-
csl “4enHoK” NPOTATMBAETCSA B Crieayto-
LLyI0 ONNETKY, KoTopas obxmMaercs n
NpUNamMBaeTcs K HAKOHEYHUKY. JTO No-
BTOPAETCA A0 TeX nop, Noka He nony-
Yaercsi HeobxoauMoe ceveHue MNpoBo-
na (puc.1).

WM3rotoeneHHbIN TakMM METOOOM NPO-
BOJ 06nanaeT xopoLuen rMbKoCTLIo, ner-
KO nasiercs B noboM mecre B HEM MOX-
HO cchopMUpOBaTL OTBEPCTMA NMOA Kpe-
Nex pasnu4HoOro AMamMeTpa Ans NoaKnio-
YEHUS! K MOLLHBIM TpaH3ucTopaMm, CvMu-
cTopam 1 T.Nn. [lns nony4enus oTBepcTusi
nNpoBopg npokansisaeTcs wvnoM. OTeep-
cTue “paspaerca’ CTepKHEM nopxoas-
wero auamerpa (OTBEPTKOM), B Hero
BCTABNSIETCS BUHT C ravkon U OByMS
waibamm (puc.2) u crarusaetcs, op-
MUPYS KOHTaKTHYIO NNOLLEAKY.

Mpy OTCYTCTBUMN ONNETKU MOXHO UC-
Nnonb30BaTh MHOFOXMNbHLIA NPoOBOA
(»kenarenbHO € TOHKUMU HUTSIMU). [po-
Boa ocBoboxpaeTcs oT msonsaumn. M3
Ny4KOB MPOBOJIOK CKPYYMBAETCH KaHa-

ANBHUK caBuraercs aanswe. [ns ge-
MOHTaXa MUKPOCXEM aBTOP UCTONb3Oo-
Ban NpoBof OT NEPEMEHHBLIX PE3NUCTO-
poe (MMN2-12 conpoTuBneHuem
47.. 100 Om).

[Ons nakv neranen K y)Xxe 3anyXeH-
HbIM KOHTAKTHbLIM NnowagkamM oHu ob-
pabarbiBaloTcs renb-hrniocomM 1M npo-
rpeBalTCs CONMoM nasnbHuka. MNpu
3TOM NPUNOI POBHEHLKO o6TEkaeT Ao-
poxku (puc.8 n 9). Ecnu ycranaenwvsa-
€TCsi He HOBas!, 8 LEMOHTUPOBAHHAA
gertanb, TO ee psig BLIBOAOB cnerka
noarubaeTcs 0 POBHYIO NOBEPXHOCTb
cTona, Tak Kak npyv AEMOHTaxe OHU
06biuHO oTrubatores (Ha 0,1...0,3 Mm).
[eTtanb cTaBuTCA NO MECTY (ANs Haaex-
HOCTY MOXHO NPUKNEUTb), HecoBnaaa-
HoLMe BbIBOALI NoarvbaloTes Ao coBMe-
LeHus ¢ KoHTakTaMu. BeiBoabl obpaba-
THIBAKTCH (PNIOCOM, NMPUXUMAIOTCA K
nnarte u, NNaBHbLIM NepeMeLLEHNEM Na-
SANbHWKA, NPUNaNBaloTCA NO MECTY.

Hoerble getanu aeTopy ycraHaenu-
BaTb HE NPUXOANNOCH, HO, BEPOSITHO, UX
Heob6xoanmMo npeaBapuUTeEnbLHO 0bpato-
Tarb NasnNbLHON NacToun.

CUNoBOW NMPOBOLA
N3 OINJIETKM

HaxoHeuHuk Onnerxa
MecTo nanku //
Lam— 4
Puc. 1
Onnetka Bunt
Uianba
Puc. 2
Liiain6a —— Faiika

(o)

TUK. KOHUBI NpOBOMNOK NpUNansarnTcs K
HaKOHEYHUKY aHanoru4yHO BbllleyKa-
3aHHoMy (puc.1). MNpu HeobxopmumocTn

BonblUMHCTBO HEAOPOTUX KanbKyns-
TOPOB MMEIOT OAUH CYLIECTBEHHBIA HE-
[OCTaToOK: 3NEeKTPOoHMKa paboTaer Ha-
OEeXHO, a BOT KnaBuartypa paer coow.
MNprUYMHOM 3TOrO SIBMSIETCH OTCYTCTBUE
HaaeXHoW onopsi NOA KOHTaKTHLIMU
nrowaakamu rmbkon neyaTHOM NeHTbI.
Tak, B kanbkynstope “Kenko” (KK-403)
B Ka4ecTBe Onopbl NPYMEHEHbI KpeCcTo-
obpa3sHblie coTbl, 0TOOPMOBAHHLIE B
OCHOBaHWY KOpMyca, BbICTOTbI KOTOPbIX
SIBHO HE XBaTaeT, U neHrta nporvbaet-

NpoBoA MOXHO U30NUPOBaTb, HATAHYB
Ha Hero MNBX-TpybKy noaxoasilero au-
amMerpa unu obmorae U3ocNeHToN.

cs. [ina yctpaHeHus yka3aHHOro Heo-
ctatka B KK-403 pocrarouyHo noagno-
XWUTb NOL NEYaTHYI0 NEHTY TOHKYIO, HO
XECTKYI0 NNacTUHKY pasmepamu
0,25x50x70 MM. MOXHO NMPUMEHUTH
YECTb OT KOHCEPBHOW BaHKu U3-nof cry-
LLIEHKMW. Bbipe3aHHyt NNacTUHKY HYXHO
06epHYTb TOHKUM NIMUCTKOM Bymaru, Ha-
npuvmMep, U3 WKONbLHOW TETPanu.

A.WLIMMAHAEB,

r.NlbickoBO Hwkeropoackon obn.




B.LWEPBATIOK, B.JIMCEHKOB,
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SAKNVMT AHVE
C HOBbIM CNOCOBOM MOMXUTA

CMECU “6o Gmopoix

(OxkoHuanme. Hauano B N8/05)

Pexxium paboTbl KaTyLuKku 3aXuraHus B
OnucLIBAEMOM BNoKe CyuecTBEHHD OT-
nuM4yaercsa or pexuma paboTbl B KNaccu-
YECKOW CUCTEME 3AKUrAHWUA, HA KOTOPYHO
OHa paccuuTbiBanace [ns tnoka OH-427
nyywe scero nopgowna 6bl cneyunanbHo
nsroToeneHHas Katywka Bo-nepsbix, ee
MOXHO cAenaTh 3HaYUTENbHO gellesne
Paboraer oHa B UMNynNbCHOM pexuMe,
Te B Hell BLAENSETCA ropa3no MeHb-

umexuu’”’

Puc. 6

K 6noky 3axuranus

L varu

o 3AKHIaHUA

Kopnyc asurarens
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Ons aKkcnepMMEHTanbHOM NpoOBEpPKU
TaKoi cucTembl (UTODOLI HE U3roTaBnu-
BaTb CNeLManbHyHo KaTyLLKy) UCRONb30-
Banaco kartyuwka oT asTomobuns “Oka”
Pe3aynbraThl OLEHOYHbIX UCBITAHUA NO-
Kasanwu, YTo OCHOBHbIE XapaKTEPUCTUKN
Takoro 6noka NpakTU4eCcKn He oTnuya-
torcst o OH-427 (c o6bMHbIMU KaTyLl-
Kamu 3axuranna) Ho croumoctb Bnoka
nony4aercs MeHbLUe, U OH ByAET HapexX-

we Tenna CnepoBaTentHo, KaTyWwKy Hel 3a cyeT 0BnNerYeHHoOro pexuma pa-
MOXHO caenarb Mangr:_efzp?nmoﬁ 1 pas- 6ogb| Kanguxu 3@KUraHun
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BCE OTe4ecTBEHHble aBTOMOBUNU ¢ Kap-
6opaTopHbiMu aABuratenamu. Mpu uc-
nonbL3oBaHWU Takoro bnoka Ha aBTOMO-
6unax c pacnpepenuTtenem oaAuH U3
BbIBOf]0B BbICOKOBOMBLTHON KaTYLLUKU CO-
€AUHAETCHA C MAaccOW, a BTOPOM NOAKMIO-
yaetcs K pacnpefenuTento.

OpHako B cOBpeMEHHbIX MOAENSsIX aB-
TOMOBUREN pacnpenenuTens yxe MOX-
HO 1 He HanTu. Torna ynobHee nepeiTu
K cUcTEME U3 HECKOMbKUX KaTyllek 3a-
XuraHus, No OAHOM Ha KaXayto napy Lin-
nuHapos. Ha pyc.6 nokasax npumep uc-
NoNb30BaHUA KaTYWKU ¢ ABYMSA U30Mu-
pOBaHHbIMU BbICOKOBOMLTHLIMU BLIBOAA-
Mn B aBToMobune “Oka”. 3gecb Bcero
ABa UUNMHAPA, W KaTyika, cooTBeT-
CTBEHHO, Bcero ogHa. CBeun 3axuraHusn
BKIIOYEHb! MocnenoBatensHo, U Uckpa
“‘npockakuBaeT” oAHOBPEMEHHDO B obe-
ux ceevax. Hy a tak kak asurarens uye-
ThIPEXTAKTHbIA, NOPLWHK “XOAAT" CUHX-
POHHO, Npu4eM ux pabouune TakTbl cABU-
HYTbI APYT OTHOCUTENbLHO ApYra Ha 360°.
3OTO 03HAYaEeT, YTO ECNN B OAHOM LUNUH-
Ape Uckpa BoCnnaMeHuT TONMMBHO-BO3-
AYLHYIO CMECb, BO BTOPOM UUnuHAape B
3TO BPeMA ropeTtb NPOCTo HeueMy (Bce
yXe cropeno B npeabiaywemM Takte, u
NopLLeHb OYULLAET UUNUHAP OT NpoaYK-
ToB ropenusn). MNonyyaetcs, uto pacnpe-
penutens, B 06LWEM-TO, U He HyxeH!
AHanoru4yHo Bce NPOUCXOANT U B YETbI-
pPEXUUIUHAPOBOM ABUraTtene, TOMbKO
3gech yxe ABe KaTyWwku 3axuraHus (no
OAHOW Ha KaxAaylo napy uMnuHapos).

YHuBepcanbHocTt 6rnokoB OH-427
NPOABASAETCH elle U B TOM, 4YTO B HUX
O4Y€Hb NPOCTO BCTPOUTb OKTaH-KOppek-

Top [5]. Cxema Brnoka ¢ okTaH-Koppek-
TOPOM npuBefeHa Ha puc.7, BpeMeHHbIe
avarpammel pabotbl — Ha puc.8 n 9.
Bcsi popaboTtka Gnoka 3akniodaeTcs B
nobaeneHun eulle oAHOTO TaWMepa
(DA3) v TpaH3ucTopa (VT3), BKntoyeH-
HBIX Nocne y3ana 3awuTtel oT aopebesra
KOHTaKTOB npepbiBatens Ha DA2.

CurHan c Bbixona (BbiBopa 3) DA2
(puc.8a) nocTynaer Ha UHTErPUPYIOLLYIO
uenouky R9-R10-C5. BeiBop 7 DAZ nop-
kntoueH Kk C5, hopmupyioeMy Heobxo-
aAumyio popMy umnynsca (puc.86). MNe-
penHUW (POHT UMNynLCca COOTBETCTBY-
€T YyCTAHOBMEHHOMY MOMEHTY 3axura-
HWUSi CMecu B uunuHape asuratens. 3a-
TeM curHan (puc.9a) nopgaertcs Ha no-
POroBbI 3MEMEHT, pofb KOTOPOrO Bbl-
nonHsiet tainmep DA3. U3ameHan nopor
cpabarsiBaHua DA3, MOXHO NNaBHoO pe-
rynupoBsaTb 3afepXKy BbIXOOQHOIO WUM-
nynbca OTHOCUTENBHO NOMOXUTENBHOMO
¢hpoHTa BXOAQHOTO.

Umnynbe, ynpaBnsaownin cunoBbiM
KnouoM Ha ontotupuctope VU1, dop-
mupyeTcs taimepom DA4 (puc.8s).
Q70T Xe umnynbc nopaetcs Ha Hasy
TpaHaucTopa VT3, BKNIOYEHHOro B Lienb
BHYTPEHHETO AenuTens ONOpPHOro Ha-
npsxeHuss Tanmepa DA3. [enutens
npeacraenseT cobon Lenoyky u3 Tpex
peauctopos no 5 kOm. Yepes genutens
B DA3 koHpeHcaTtop C9 (xenaTtenbHo
ucnonb3oBatb K53-16 ¢ ponyckoM He
6onee +10%) sapsxaeTca B TeveHue
BpemeHu tp, a paspsikaeTcs yepes oT-
KpbiTbid TpaH3ucTop VT3 u uenouky R8-
R11 B Teyenue t1 (pnc.96). Tak kak ti
NOCTOSHHO (MpU 3aAaHHOM MONOXEHUN

nBuxka R8), a to MeHsieTca npu usme-
HeHWU yucna obopoToB aABuUraTens,
onopHoe HanpsixeHue Taimepa bynet
TaKKe U3MEHATLCS, CMELas MOMEHTbI
hopMUpoBaHUA BbIXOAHLIX UMNYNLCOB
DA4, ynpaensiowux VU1 (puc.98).

OkTaH-KoppeKTop BbINOMHEH Ha ABYX
nedaTHbIX NnaTax (puc.10, 11) [6]. Mpu
N3roTOBMEHUU IKCNEPUMEHTANbLHOIO
obpasua VD2, VD5...VD9, VD10 3ame-
HeHsl Ha K226, a VD13, VD15 — Ha
KO509. EmMkocTb C6 nyyuwie yBenuuunTs
no 4700...6600 mkd. Peauctop R6 ume-
et conpotuBnenue 5,1...6,2 Om; R14,
R15 —2...3,3 MOwm.

Hanaaky Bnoka HauMHalT ¢ TOro, YTo
otcoepuHstot onTotupuctop VU1 u Ha ero
MecTOo BKAtouatoT namny 8 Brx 220 B. Mpu
ofHoKpaTHOM cpabaTbiBaHuu npepbiBaTe-
A oHa apomkHa ropeTb 3..5 c. BoccTaHas-
nusatoT coeauHerue ¢ VU1, nopkniova-
0T KaTyLIKy 3axuraHus u obasatenbHo
NPOBEPSAIOT HAAEXHOCTEL KOHTAKTa YCTPOW-
cTBa C Maccoii. MickpoBoW 3a30p B cBeve
norkeH ObiTb He Bonee 1...1,5 mm. Mpu
HecobnoaeHUn AaHHbLIX ycnoBuin obpat-
HOe UHAYKUMOHHOE HanpshkeHUe MOoXeT
“BbIBUTL” ONTOTUPUCTOP.

TpaH3uctop VT2 AOmKeH UMETb XOpo-
Wwni TennooTson ¢ addpekTuBHOU no-
BepxHocTbio 20...30 cm2. Tpanchopma-
Top T1 HamoTaH Ha eppuToBOM cep-
Aeunuke W12x15 2000HM u obxaTt na-
TYHHbIM BaHAaXOM, NPU NOMOLLUM KOTO-
poOro OH KpenuTcs B FOPU30HTanbLHOM
NoNoXeHWM B HUWeE nnatbl. KoHaeHca-
Topbl C7 1 C8 cTAruBaioTcst NpoBONOY-
HOW nepeMblykon. TpaHccdopmaTop U
nnaTbl NOKPbIBAKOTCA ABYMA CMOSIMU 3a-
WUTHOro naka. bnok coepuHseTcs c
anekTpoobopypoBaHuem asToMobuns
vyepes pasvem PI110-7.

Mpu ucnbiTaHusax BNok HapnexHo pa-
6otan co ceedamu “Mnasmocop MP17M
cynep” (YkpauHa) u A17DB-F (lepma-
HUSA) Ha HU3KOOKTAHOBOM 6eH3nHe u
Aaxe Co 3HA4YUTENbHOW NPUMECHIO AU3-
Tonnuea.
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EUTELSAT —

MWPOBOW NUOEP B OBMACTWA CMYTHUKOBOW CBA3M

KoHcopumym EUTELSAT (puc.1) 6bin
ocHoBaH B 1977 1., a Kak MexayHapoa-
Has opraHu3auus aan o cebe 3HaThL B
1985 r. B 2001 r komnaHus 6bina npe-
obpasoBaHa U3 MexayHapogHoWn opra-
HU3aLUUKM B YACTHYIO KOMMaHWIO C orpa-
HWYEHHOW OTBETCTBEHHOCTLIO, IENCTBY-
tolLyto no 3akoHam Pecnybrnvkn ®pan-
uus. Lra6-keapTvpa KoHcoOpunyMa Ha-
xoputca Ha Pro banap, 70, B Mapwxe.
YnpasneHue KoHcopuuyma — Kopnopa-
TUBHOE, ero ocyulectensier CoeeTt am-
pekTopoe, cocTtoswmn ua 10 uneHoB.
Boarnaenset Coset [IxynuaHo Gepet-
Ta 3apervcTpMpoBaHHbLIA 10NE€BOM Ka-
nutan paeeH 1 001 630 055 espo. Mo
KanuTanoBnoXeHUsIM B oTpacnu cnyT-
HUKOBbBIX KOMMYHUKaLWA KOHCOpPLUYM
yCTynaer nuiib akumoHepHoMy obtile-
crey INTELSAT Ltd. OcHoBHOe Hanpae-
nexue paboTbl KOMNaHUKM — opraHu3a-
UMs CNYTHUKOBOW CBA3WU U NpenocTae-
neHuve oneparopam cBA3v MHpopMauu-
OHHbIX €MKOCTEeN 3KCnnyaTupyemsix
CMYTHUKOBLIX KaHamnoB.

pynnupoBKa CNyTHUKOB KOHCOPLMWY-
ma EUTELSAT saBnsietca ogHon u3
cambix MonoAbix B Mupe. HecMoTpsi Ha
3TO, OHa OYeHb AVMHAMUYHO U MPOAYK-
TUBHO nporpeccupyet. Ecnu nepsas
cepua cnytHukoB “EUTELSAT 1F” co-
cTosina Bcero M3 5 CNyTHUKOB, TO B Ha-
cTosiLiee BpeMA KOHCOPUUYMY NpuHaa-
nexar 24 cnyTHuKa, U3 KOTOpbIX NOYTH
nea necsitka EUTELSAT o6enyxuBaer
¥ 3KcnnyaTupyeTt NONHOCTLIO. CnyTHU-
K pacnonararTrcsi B opbutanbHbeIX no-
avumsax mexay 15° 3.4. v 70,5° B .
(puc.2). BewaHwe npousBoauTCA Ha
TEPPUTOPUUN YETHLIPEX KOHTUHEHTOB,
BKNio4yan crpaHbl EBponsl, Adpuku,
Aaun, CeBepHoi AMEPUKN 1 BOCTOHYHO-
ro no6epexes KOxxHON AMepukn Betya-
HWEM NOKPLITO ABE TPETU NOBEPXHOCTH
3emnu.

MNoMumMo skennyarTaumm co6CTBEHHbIX
pecypcoB, MOLEPHU3ALMU CNYTHUKOB
W HapawmBaHus cnyTHUKOBLIX TPyNNu-
poeok, EUTELSAT yaenser mMHoOro
BHUMAaHUA UHBECTUUUSM B OeATeENb-
HOCTb APYrUX CNyTHUKOBLIX Oneparo-
poB. Tak, B HacToslLLee BpeMs KOHCOp-
LU1yM OCYLLEeCTBMSET NeperoBopbl ¢ UC-
NaHCKUM onepaTtopoOM CNYTHMKOBOW

¥ waisR

Puc. 1

cBsian HISPASAT o coBmecTHbIX gewm-
CTBUAX HA PbIHKE TENEKOMMYHWKaLOH-
HbIX YCMYT B UCNAHOA3bIYHBIX CTpaHax.
B Poccuun koHcopuuym npoOBOAUT CO-
BMECTHO C koMnaHven Russian Satellite
Communications Company (RSCC)
3aMeHy MopanbHO YCTapeBLIVX CNYTHU-
koB “lopm3oHT”. C nekabps 2003 roaa
B noamvuuu 53° B.A yHKUMOHWpPYET
cnyTHrk “SESAT 27, akcnnyatupyembin
COBMECTHO C KoMnaHuen RSCC

Bce cnyTHMKM KOMNaHwiA co3aaHbl ©
UCMNOMNb30BAHMEM BLICOKUX TEXHOMOTUNA,
OCHOBAHHBIX Ha MocneaHux OoCTuXe-
HUSIX COBPEMEHHON Hayku. Bce ucnonb-

3yemoe KOHcopuuyMoM obopyaoBaxve
OTBEYAET COBPEMEHHLIM CTaHAApTaM U
nonyckam. A obopynosanve ans npu-
emMa MUMEeeT [OCTAaTOMHO HU3KYI0 CTO-
VMOCTb, 4TO AENAET €ro AOCTYMNHLIM
ana psapoeoro norpeburens.
EUTELSAT nepebimM B EBpone opra-
HM3oBan undpoBoe cnyTHUKOBOE Be-
waHune no crangapty DVB-S, obecre-
4YMB MUNNUOHBLI 3pUTENE BO BCEM
MUpPE BbICOKOKa4YeCTBEHHbLIMU TENEBU-
3UOHHBIMU ¥ paauoBelLaTENbHLIMUY
nporpammamu. KoHcopuuyM Bnepebie
B MUpPE TMPUMEHUN TEXHOMOTUIO
SKYPLEX, obecneunBaiolwLyto naketu-
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poBaHWe AaHHbLIX HENOCPEACTBEHHO Ha
6opTy CNyTHUKOB. DTO Aano BO3MOX-
HOCTb MCNONb3oBaTh Gonee paelleBbie
Ha3emMHbie cTaHuuu, (hopMUpyioLLme He-
6onbLune notoku uHcpopmaumu. Nepena-

B Ttenesusope “FopuscHt 63CTV-
656T-i" BO3HUK MHTepecHblA aedekT.
Mpw BKNtOYEHUW TENEBU3OPA BMECTE CO
3BYKOBbLIM CONPOBOXAEHUEM TENEBU3U-
OHHOWM Nepefavu CrbllueH MellaloLwmi
¢hoH. Ha nsobpaxkeHnn npun aTom HUKa-
Kux noMex He Habnioaaetcs. OnHako BO
BPEMSA CIOKETOB C APKMM M306paxeHu-
€M ypoBeHb ¢oHa Bo3pacrtaer. [lpu
YMEHbLUEHUM TPOMKOCTY 3BYKa (DOH He
MeHsIeTCs.

Mpuwnock 3arnsiHy T B 6rok NMTaHus
TENeBM30pa, (hparMeHT CXeMbl KOTOPO-
ro NoKasaH Ha PUCYHKe.

Hanpsbkenue (220 B) yepe3 coepu-
Hutens X1, nepekntovarens QS1 v npe-
noxpanutenb FU800 nocrynaet Ha no-
MEeXonoaAaBnAWNA (unsTp, CocTos-
Wi n3 konaeHcaropos C801, C802 m
apoccens L800. dunbTp ycTpaHseT kak
nomMexu, NPOHUKaIoLINE B TENEBU3OP U3
ceTy, Tak U NOMExXH, NocTynaiolme B

4a AaHHLIX Ha OAWH TpaHcnoHaep He-
CKONMBKMMM HA3eMHBIMI CTaHUMSIMN OA-
HOBPEMEHHO CTarna BO3MOXHA U3 TOYEK,
pasHeCeHHbIX ApYr OTHOCUTENBHO Apyra
Ha MHOTVE ThICSHM KUNOMETPOB.

Mpu ocmoTpe Bnoka nuTaHus cryvam-
HO NPUKOCHYNCS OTBEPTKOMW K Apocce-
nio L800 (Ad-501), n ¢hoH npekpaTun-
csi. [pyn BHUMATENBLHOM U3yYEHUU O6-
Hapy»un, 4To (heppUTOBLIN CEpAEYHUK
Apoccensa B MecTe CKIEWKU pasoLwier-
cs. Ha rna3 aror pedekT mano 3ame-
TEH, HO Ha CTblKe TONOBUHOK cepaey-
HUKa BO3HUKaeT Bubpauun agpoccens
(MarHuTOCTPUKLUS), KOTOPas NPOSIBNS-
eTcs B TeneBusope Kak (poH € 4YacTo-
Toi 50 I'y.

MoHsATHO, UTO TakoW ApocCenb HYX-
HO 3aMeHUTb. B kayecTBe BpEMEHHOMN
Mepbl, A0 NpuobpeTexHnn HOBOTO ApOC-
cens, npeanaraiw HEMHOIO “noanednTs”
cTapbiii. [1ns aT0ro OH BLINAUBAETCS C
nnatbl, U CBEpXy U CHU3Y oBMOTOK
BCTaBNSIIOTCH MO YETbipE KYCOoYKa cnu-
yek Takum 06pa3om, yTobbi NNOTHO 3aK-
pbITL 3a30p Mexay hepprUTOoM 1 06MOT-
Kamu gpoccensi.

CETb OT UMNYNLCHOTO Brioka NUTaHus B.MACELKWA,
Tenesu3opa. 22005, r.MuHck-5, a/B.
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KoHcopuwym obecnedveaer kaHana-
MK 800 yacTHbix cnyx6 B 60 crpaHax
mupa. Tonbko yepe3 cnytHuku “HOT
BIRD™” y “"EUROBIRD™” ocyuiects-
nsieTcs TpaHcnsuus cebiwe 1400 kaHa-
0B pa3nNUYHON TEMATUKN U Hanpaene-
HURA.

OCHOBHbIE HaNpaBneHusi AeATENLHO-
CTU KOHCOpUuUyMa — pasBuTue cnyxo6
BbLICOKOCKOpPOCTHOTO WHTepHeTa ans
6U3HEC-NPUMEHEHWIA U UCNONB30BaHUS
YacTHbLIMK NuuamMu. Paccmarpusaiorcs
BO3MOXXHOCTW pacClIMPEHWA NPOnycK-
HbIX CMOCOBHOCTEN CNYTHUKOBLIX KaHa-
noB Ans opranv3auum cnyx6 uudpo-
BOTO KMHemarorpacda v TenesuaeHus
BbiCOKOM YyeTkocTn HDTV.

MpaHaMO3HBIM NPOEKTOM KOHCOPLWY-
Ma cTan 3anyck 3 CnyTHUKOB
“ATLANTIC BIRD™" (“ATnaHtudeckas
NTMLA"), KOTOPbIE AOMKHB 06LEANHUTD
NPOCTPaHCTBO OT Nobepexbs ATraHTU-
yeckoro okeaHa Ao Mocksbl 1 oT KoneH-
rareHa go KeinrayHa. MNomuMo Bewla-
Hus B Ku-amnanasoHe, pa3BuBaeTcs Be-
uwlaHve B C-grana3oHe ans crpan Ad-
puyku 1 A3un. OcBavBaeTCs BELAHUE U
B Ka-guana3sone. MNnanvpyetcs 3anyck
B Touky 13° B.A. B 2005-2006 1T. 2 HO-
Bbix cnyTHukoe “HOT BIRD 7A”, "HOT
BIRD 8", yactb peTpaHcrnsiTopoB KOTO-
pbiX 3aMeEHAT Ucyepnaswive pecypc
TpaHCMoHAEepLl CTapbiX CRYTHUKOB 3TON
cepuu.

KoHTponb 3a 6opToBLIMU pETPaHCHS-
TOpamMu M Ka4yeCTBOM NepeaaBaeMon
Yepes3 HUX uHdopMaLMK oCyLLeCTBNS-
eT LleHTp ynpaeneHus cucteMamu cesi-
3u (puc.3a). OH ocywecTenseT 4octyn
KO BCEMY peTpaHChAsLUMOHHOMY oBopy-
AoeaHuio KoHcopuuyma. KoHTtponb 3a
TEXHUYECKMMY NapamMeTpaMn aHanoroBo-
ro v umcpposoro TB-sewanus, IP-crniyx6,
6usHec-cepBuca U Apyrux nons3osa-
TeNbCKUX CryX6 OCYLLECTBNAETCS KpyT-
nole cyTkn. CneuvnanbHo paspaboraH-
Has aBTOMaTHyeckasi KOHTPONbHas Cu-
CTEMa NOCTOSHHO M3MEpPsieT KayeCTBO
TpaHcnupyemMbiX curdanos. MNpu yxya-
WEeHUN NapaMeTPoOB NepeaaBaeMbiX
CUTHanNoB COTPYAHWKK ONpepensior
NPUYUHY HENONAAKU U ONepaTMBHO yC-
TPaHsIoT ee.

Op6butanbHoe yrpaseneHue CryTHUKa-
MU ocyllecTensieT CryTHUKOBbIA KOHT-
ponbHLIA LEHTp (pyc.36), paboraiowmi
KPYrnOCYTOYHO.

Takum 06pazomM, MOXHO BUAETb, YTO
no mMacwrabam gesTenbHOCTU U AnHa-
MUKe pa3suTUn KOHCOPUUYM
EUTELSAT siensieTcs iBHBIM MUPOBBIM
nuaepoM B obnacTn CnyTHUKOBOW ne-
pegauu MHPOPMALUMOHHBIX OaHHbIX.



MpepnaraemMblit HU3KOYACTOTHbIN
CVHTEe3arop npegHasHaveH ans bopmu-
poBaHUsA CUMHycOMAAnbHOTC HanpsiXxe-
HUA cTabunbHoM YacToThl. OH pabora-
€T NO M3BECTHOMY NMPUHUMNY NPSIMOro
CUHTE3a 4acToThl (aHMMos3bivHas abo-
pesuatypa DDS). CuHTeszatop MOXHO
MCMNOMb30BaTh Kak CMHYcOMAAnbHbIN
H4-renepatop.

Cxema cuHTe3aTopa npueedeHa Ha
puc.t [ns dopMMpoBaHus CUrHanos
ucnone3yertcs y3en Ha VU1, VU2, DD1,
DD2, DA1, VT10 . VT12 MWUKpPOKOHT-
ponnep (MK) DD3 coemectHo ¢ DD4,
VT2 .VT9, HG1 obpasyeT ysen uHau-
kaumn O6a MUKpOKOHTpoONnepa — ce-
pun AVR, Tuna AT90S2313-10PI.

Beoa Ha4anbHOTo 3HAa4YEHUs 4acToThbI
B MK npouseoauTcs ¢ nomoLbio nepe-
Kntouarens (7 nonoxeHwit, 2 Hanpaene-
HUS — Ha CXeMe He nokasaH) No TPem
wuHam “f0”  "f2”, noaKNIOYEHHBIM K
paspsigam D6, D5, D4 DD2. B 3asucu-
MOCTH OT nogaHHoro koaa, MK npu 3a-
nycke hopMUpYET Ha4anbHLIE 4acToThl,
npuBefeHHbIe B Tabn.1. YactoTta nepe-
CcTpamBaeTcst C NOMOLLLI0 Bankoaepa
(VU1, VU2, DD1), caenanHoro u3 cra-
pow “mbiwkn” [1]. LLar nepecTpoiku 3a-
BUCUT OT BbIBpaHHOTro avanasoHa. Ha
nobom ananasoHe nepecroika 4acTo-
Tbl nNpousBOAMTCA B nNpegenax
0,1 249600 Ny c BLIGpaHHLIM LIArOM.
[nsa ynoberea paboTbl HaXXaTtnem KHomM-
kun SB1 “CBPOC” MOXHO yCTaHOBUTHL
HavanbHoOe 3Ha4YyeHue 4YacToTbi (Npu
3TOM war paseH 1/10 OoT HayanbHOro
3HaYEeHWs 4YacToTh!).

B nporpamme DDS ucnonb3oBaH
rmaeHbiA LMUKN, 3aUMCTBOBAHHbIA Ha
cante http://www myplace.nu/avr/
minidds/.
cycle.add r28,r24

adc r29,r25
adec r30,r26
1pm

out PORTB,r0
nop

rjmp cycle

B peructpax r26, r25, r24 vaxoaurcsi
3HaveHwue yacToTbl. Peructpsi r30, r29,
r28 — akkymynsitop DDS Komanpow
“Ipm” ocyliecTensiercs npecbpasosa-
HWe (no tabnvue CMHYCOB) CTapLuero
6anTa akkymynstopa DDS B BbixogHOM
orcyet. C noMoLLbo KoMagb! “nop” Yuc-

N.BATYPUH,
r.yda.
E-mail: lab@rums bashtelecom.ru

1.-CUHTE3ATOP YACTOTDI

BTOPUTENDb Ha TpaH3ucTopax
VT10.. VT12 n panee — Ha BbixXog yc-
TpoucTea.

MK DD2 BbiBoanT Takke uHdopMa-
Lm0 06 yCTaHOBNEHHO 4acTOTE C Bbi-
xopa D1 (ebiBog 3) B nocnegoearensHoM
koge B copmare RS-232 (9600 6ut/c,

Jwanason vacTort, 'y
HacroTta auckpeTtusauuu, Ky

Pasmax BbixogHOro Hanpskexus, B
BbixoaHoe conporusnerue, Om
Hanpsokenne nuranns, B

OcHoBHble napameTpbl CUHTE3aTopa:

Uncno ypoBHeEN KBAHTOBAKWS cUrHana
TakToBas 4YacTora MUKPOKOHTpONnepos, ki

0,1 249600
819,2

256

8192

4

150

5

10 TAKTOB B 3TOM LMKIEe goBeaeHo o 10.
Mpw TakToBon yactore MK 8192 kl'y
yacToTa BbIBOJa OTCHETOB B NOPT CO-
craensier 819,2 k'y. 3710 U ecTb yacro-
Ta QVCKPETU3aLIMK BLIXOOQHOTO curHana.
lMockonbKy 3HaYeHNe YacToTbl — TPeX-
6anToBOE, MUHUMAanbHbIA War nepe-
CTPOVKMN YactoThl AF cocraenser

819200
AF = 6777216

[na vugmkauumn Tpebyetcs uenoumc-
NEeHHoe AecsTUYHOEe BbipaXKeHWe OBO-
W4YHBbIX 3Ha4YeHun uyacTtoTbl. [loaTomy
MUHUManbHLIW War Ha uHQUKaTope
npuHsit 0,1 Ny (ToyHee 0,09765625 Nu).
PeanbHo xe nepecrpoika npovcxoanT
Nno ABOUYHBLIM 3HAYEHUSM Luara, T.e. C
TOuHOCTBLIO 0,048828125 ', a MHaULM-
pyeTcs HacToTa, COOTBETCTBYIOLLANA €70
bnmkanwemMy AECSTUYHOMY 3HAYEHUIO
¢ TodHocTthio 0,1 Ty. B cBSi3u ¢ aTum
pacxoxgeHune Mexay ycTaHOBREHHbIM
Y MHOMUUPYEMbBIM 3HAYEHUSIMU YacTo-
Thl MOXeT coctaBnsTb 0,05 Muy. Mpwu
3Ha4eHun wara 100 Ny u 6onee, mex-
Ay OBOMYHBIM U AECATUYHBIM BhipaXe-
HUEM 4acTOThl CyLlECTBYET YyXe He
OpobHoe, a uenoe OTHOLWEHWUE, U OTO-
Bpaxaemas 4acToTa TOYHO paBHa CUH-
Te3upyemomn. YkasaHHble 3HaqYeHus va-
CTOT, ECTECTBEHHO, BEpHbI NUWbL Npu
TOYHOM NOANOHKE YaCTOThl pe3oHaropa
ZQ1 koHpeHcaTtopamu C1 u C2.

OTcyeThl BbIXOAHOTO Koaa NoAakTest
yepes nopT BO...B7 MK DD2 Ha LiAN,
ponb KOTOpOro urpaer marpvua R-2R
DA1 tuna 313HP1. Marpuvua sknouye-
Ha B peXuMe AenvuTens HanpsikeHus,
€e Heucrnonb3yeMble paspsifibl 3a3eM-
nexsl. Npy HeobxoaUMOCTU MaTpuULly
MOXHO 3aMEHUTL MHTErpanbHbIM LIAMoM
vnu cobpartb U3 ANCKPETHBIX NPELN3U-
OHHbIX (0,2%) pe3ncTopoB (Hanpumep,
R=10 kOwm, 2R=20 kOm).

CuvrHan ¢ maTpuubl NOCTynaer Ha
KOMMNAEMEHTapHbIA 3MUTTEPHbLIA NO-

=0,048828125 (I'u)

8 6uToB B nochbifnke 6e3 NpoBepkU Ha
YETHOCTb, OAUH cTONoBLIN 6UT). Mepena-
ya npoucxoaut 11-10 GaTtamu B KogE
KOW-7 (ASCI). B koHue CTpokK nepeaa-
torcst cumBonbl LF/CR. 310 nossonser
nopknunTb Kk aton uenn COM-nopr
M3BM # BbIBOAUTL 3HAYEHWA Y4aCTOThI
Ha akpaH aucnnes. Cxema nogkniove-
HUS OOMKHA NPOUHBEPTUPOBATL CUrHan
M NPVUBECTU €T0 K ABYXMNONSIPHLIM YPOB-
HsmM RS-232 (oTpuuaTtenbHoe Hanpsixe-
HUE MOXHO NONYYUTL N3 TAKTOBOTO CUT-
Hana ¢ BbiBoga 4 DD3)

Yepes koHageHcartop C3 nogaertcs
Takrtoeasi yactora anst MK DD3 (npo-
rpamma “TTY”). 3Ta nporpaMma npuHu-
Maet aaHHble ot DD2, aekopupyer mx
W BLIBOAWUT B IMHAMUYECKOM PEXVIME Ha
nHavkatop HG1. Unavkarop nenonsao-
BaH Turna TOT3361-3 (cobpan Ha cyb-
nnarve) or tenecoHa ¢ PyHKunen
AOHa. Ero yokoneska coBnagaer ¢
AJ1C318. Koa 3HakomMecTa agelwmcdpupy-
eTcss MUKpocxeMon DD4, 7-CErMeHTHbIN
KO4 cMMBOMa noaaetcs Ha aHoabt HG1
yepe3 3aMUTTEPHLIE MOBTOpPUTEN#
VT2..VT9.

Mpu 3anycke cuHTesaTopa nocne
BKNIOYEHUN NUTAHMA (MNU nepesanyc-
ke no kHonke SB1 “CBPOC”) BHauane
3anyckaetcs MK DD3, koTophbiit Ha cBo-
em BuiBoge 11 nporpammHo popmupy-
eT MMNyNbC, NOCTYNawLwmMin Ha BxoA
cbpoca DD2 (BbiBog 1). Takas ouepen-
HOCTb 3anycka Heobxoguma ans Toro,
YTOOBI K MOMEHTY Bblifjauu No Nocneno-
BaTenbHOMY KaHany KOHTPONMNepom
DD2 3HauyeHus 4acToTbl, KOHTpoMnnep
DD3 6bin y>xe roTos K Npuemy 3Tux AaH-
HbIX.

Ons dunsTpaumm BLIXOQHOTO CUrHa-
na or BY-npoayKkToB MOXHO UCNORbL30-
satb ®HY 2-3 nopsiaka c yacToTol cpe-
3a 250...400 kI'y. Ero peicteve ckasbl-
BaeTcs Ha vactotax 50 kl'y u 6onee.
Mpu ucnonb3oBaHuM (pUNETpa BbICOKG-
ro NOpsiAka MOXHO YBENUUUTb MaKCu-
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ManbHYI0 4acToTy curHana nouYTu Ao
NOMOBWUHbI YacTOTbi ANUCKPETU3ALINMU.
[ns 3T0ro HY»KHO B CTPOKE NpOrpaMmb!
DDS

equ  FMAX=$4E ; (249. 6kHz)
W3MEHUTb 3HauyeHue KoHcTaHTbl FMAX
Ha Tpebyemoe 3HadYeHue 4acToTbl (HO
He Gonee $80=409,6 kI'y).

B aBTOpCKOM BapuaHTe ycTaHOBNEH
rotoBbit LC-punbrp [-250 ot crapo#
annaparypbt.

Mpu ucnonb3oBaHWUK CUHTE3aTOpPa B

KayecTee Npeun3nNoHHOIo reHeparopa
cnepyet yuuThiBaTh 3hdekTbl undpo-
BOMO NpeAcTaBnNeHUs curHanos, no-
CKOfIbKY BbIXOAHOW CUrHan npefcras-
neH He uaeanbHbiMU Aenbta-pyHKLKN-
AMUW, a oTCYETAMMW HEHYNEBOW ANUTENDb-
HOCTW. Takue UMNYNbCbi UMEIOT KOHEY-
HbiA cnekTp, a ormbarowas cnekrpa
BbIXOAHOMO CUFHana onuvcbiBaeTcsi Bbl-
paxeHueM

_ Sinnx
S(x) = o
rae X — OTHOcUTENbHAA YacToTa.

Ha uacrtorte x=0,5 ot yacToTbl gUCK-
peTu3aLmMn oTHocUTeNnbHanA aMnNNuTyaa
BOCCTAaHOBMNEHHOID CUrHana cocTaBut
0,6366 unu -4 ob.

Mporpammbl gns MK HanucaHbl Ha
Accembnepe B cpege AVR Studio
(v.4.10 build 356), KOTOpYt0 MOXXHO Hal-
™M Ha cautax http://www.atmel.com n
http://www.atmel.ru. HEX-dawnbi npo-
LIMBOK MUKPOKOHTPONNEPOR NpeacTas-
neHbl B TAbN.2 1 3.

(OxoHuaHue crnepyeT)

U3mepeHust oMmeTpoM C “nocaxeHHon” Oarapeeu

N3amepaTb conpoTuBneHus B pa-
[VontobuTenbckor NpakTnke npuxo-
auTca oueHb vacto. O6blyHO 6onb-
LIMHCTBO NPOMbILLINEHHBIX TECTEPOB
(aBOMETPOB) MMEIOT COOTBETCTBYIO-
Wrn pexum. Ans namepeHus co-
NPOTUBNEHWI NO CTaHAAPTHOW Me-
TOAMKE Tpebyercsl UCTOMHUK nuTa-
Hua (6ataperika), KoTopas BcTpoe-
Ha B Tectep. Cny>XuT oHa Aonro, HO
Korga-Hubyab “capurcs’. MNposens-
eTcs 3T B TOM, 4TO Nepefd u3Mepe-
HUSIMW NpPU 3aMKHYTbIX Wynax
cTpenky npvbopa Henb3s ycTaHo-
BUTb Ha “Honb”. 3MepeHns ¢ Takon
Barapeiikoi npneoasT K Gonbiion
norpewHocT. OgHako Npu Heobxo-
AUMOCTH, NYTEM HECIIOXHbIX BbIYUC-
NeHUn 3Ty NOrPELIHOCTb MOXHO
Yy4€ecTb

B npubope, nomumo wkKanbl co-
NpoTUBNEHWA (HenWHeWHoW), nme-
€TCs NMHEeWHas LWwKana ans namepe-
HWUSi TOKOB W HanpsxeHui. MNycTb oy,
— MaKcuManbHoe (KoHe4YHoe) 3Ha-
yeHWe 3ToM wWwkanb! [Ipu ycTaHoB-
ke “Hynsi” ommeTpa cTpenka oTkIo-
HSIETCA TONbKO [0 3HAYeHUst aq No
3TOM WwKkane

o1 = Kp * O,

rae Kp=oq/0y — KoadhpuumeHt
paspsaga b6atapeu.

Mpu namepeHun conpoTUBNEHUN No-
nyyaeTcs HenpaBUNbHOE 3HAYeHWe
Rx1. TouHoe 3HauyeHue Ry onpepenseT-
csi u3 chopmyn:

Ry = KpRy1 - AR,
AR = (1 - Kp)R,,
rae R, — BHyTpeHHee conpoTueneHue
oMMeTpa (COOTBETCTBYET LIEHTPY
wikarnb! oMMeTpa).

3Hauenue K, ansi yaobeTsa pacyeTos
MOXHO noAo6paTb, MEHAS o4 Py4koWn
“YctaHoBka Hyns". Hanpumep, ana
om=30 nyyuwe Bpartb 04=27; 24, 21.

Tpumep. Mpubop umeet 0, =30. Mpun
yCTaHoBKe “Hynsi” CTPenKy MOXHO Bbi-
BECTU TOMbKO Ha geneHue “26”. Torga
ycTaHaBnuBaem o1=24. Nony4yaem

24
Kp = 3" 08
UeHTpanbHasi Touka tLKanbl oMMeT-
pa cooTBeTcTByeT 3HaueHuo “0,49” 3to
3HaYEHUE CYMTHLIBAEM MO LIKane OMMeT-
pa, ycTaHOBMB CTPenky Ha aeneHue “15”

no NWHeWHoW wWkane. Ha npegene
namepenun “x10 kOM”

R,=0,49-10 = 4,9 (kOm).
Torpa
AR =(1-0,8)-4,9 =1 (kOm).

Ha apyrux npegenax M3MepeHun
3HaveHna AR 6yayT otnudatbea B 10
pas.

Ecnu npyn usmepeHun Henssect-
HOFO CONPOTUBREHUA NPMBOP noka-
3an 3HaueHue “1,5", ¢ yuetom npe-
aena n3amepeHusa nony4vyaem

Ry1 = 1,5-10 = 15 (kOm).
TouyHoe 3HaueHune Ry
Ry =0,8:15-1= 11 (kOM).

3HaueHmns K, n AR noctosHHbI ANs
AaHHOW cTeneHu paspsaga 6arapew,
HO AR pasnuyatoTcs AnsA pasHbiX Qu-
ana3oHOB U3MEepPEeHU.

NutepaTypa
1 Papguwonw6utenb, 1997, N5,
C.10.
B.HOBUKOB,
r.MuHcK.



A.POMAHU4YYK,

n.Hoeukoso CaxanuHckon obn.

3BYKOBblE CUTHANU3ATOPbI B MYmNbTU-
MEeTpax npenHasHaueHb AN “NPo3BOH-
KW’ aneKkTpu4ecKkom Lenu, obHapyKeHus
MUHUMAanNbHOIO 33AaHHOIO CONPOTUB-
AEHUs, NpU KOTOPOM NOSBNSETCS 3By-
KoBo# curHan. MNpeanaraembit curHanu-
3aTop OTNMYaETCA TEM, YTO NO3BONSIET
ycTaHoBUTb NMiobylo NOPOroBylo BENUUK-
HY KOHTponupyemoro curHana. ins pac-
npocTpadeHHoro Mynerumerpa M830
BO3MOXEH KOHTPOIb HANPSHKEHUS U TOKA.
B curHanusarope ucnonb3oBaH TOT e
NPUHUKN, Y4TO U B yNpasBnslowmx npu-
craekax kK Mynetumetpy [1, 2].

CurHanusarop CocToUT U3 cornacy-
1olllero Kackana, uMnNynbCcHoro unbT-
pa Hu3kux vactor (PHY), xayuwero
mynbTuBubparopa (XKM) u reneparopa
HW3KOM 4acTOoTb!, HAarPy>XEHHOo Ha Nbe-
30KEPAMUYECKUN U3ny4artens.

B kavecTtBe cornacyowero kackaga
MCNonbL30BaH NONEBOW TPaH3UCTOP
Mukpocxembl K17611M1 n uHsepTop,
COCTOSIWUIA U3 KOMMNNEMEHTAPHOW Napbt
NoneBbIX TPAH3UCTOPOB TOW XKE MUKPO-
cxeMbl. 3aTsop TpaHsucTopa (BbiBoa 6
DD1) noaxnioueH K BbIXOAY aHanorosom
vactun AUM Tuna KP572MNB5 (BbiBOA
28). K croky (BbiBoa 13) DD1 nogknito-
YeH Harpy3ouHblii pe3aucTtop R1, ycu-
NEHHBIA cUrHan ¢ KOTOporo NOCTynaer
Ha Bxoa uHBepTopa (BbiBoA 3). Ha Bb-
xofe nHeepTopa (BbieoAb! 1 1 5) B Kax-
AOM Lukne npeobpazoBaHus NOSIBNSET-
CS UMNYNbLCHbIA curHan ypoeHs KMOTT,
ANUTENbHOCTL KOTOPOro Nponopuuo-
HanbHa curHany, NocTynawilemy Ha
Bxog AU Mpu nio6om namepeHun B
MyneTumeTpe Ha Bxoae AL nosens-
ercs HanpsiXeHue, BENUYNMHa KOTOPOoro
(nocne npeobpasoBaHus) oTobpaxaet-
CS Ha uHAauMKaTope, NOATOMy ANUTENb-
HOCTb BbIXOAHOIO UMIYNbCa CONacyio-
Wero kackana nponopuuoHanbHa noka-
3aHUAM MHAMKaTopa.

Ons ycraHoBKUM BENWYUHBLI Nopora
UCMonb30BaHO CBOWCTBO UMMNYNbCHOIO
®HY [3] — Ha BbIxoa dunbTpa Npoxo-
nAT (6e3 uameHeHus opMbl U ANU-
TENLHOCTW) TONbKO T€ UMNYNbCbI, ANU-
TEenbHOCTb KOTOPbIX NPEBbILLAET NOCTO-
sIHHY10 BpemeHun 1=RC. ®HY BbinonHex
Ha oaHoM uHBepTope DD1 (Bxop —
BbiBoa 10, Bbixon — BbiBOQ 12) U Bpe-
msizapatowed uenm R2-C1 (C2). Conpo-
TueBneHne R2 — nepemeHHoe, nNoato-
MYy €ro usmeHeHune NPUBOANUT K UIMeEHE-

3BYKOBOU CUIHAJIU3ATOP
ana MYNbTUMETPA
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HUIO NOCTOAHHOM BPEMEHNU U, KaK cnea-
CTBUE, U3MEHeHUIo nopora. Haubonb-
was nocrosiHHas BpemeHdu R2-C1 co-
oTreeTcTByeT npumepHo 300 eanHulam
(no nokasaHuid MHAUKaropa), nNoaro-
My ANS NepekpbiTus BCEro guanaso-
Ha (MakcuMmanbHoe nokasamune —
1999) ero pas3busalT Ha ABa nNyTem
napannenbHOro NOAKMKYEHUS KOH-
peHcatopa C2. Takum obpasom, B
KaXXAOM UUMKne aHanoro-uudpoBoro
npeo6pasoBaHus Ha Bbixoae GHY
BbipabaTbiBaeTcs 0AUH UMNYNbLC TONb-
KO B TOM Cnyyae, ecnv ycTaHOBNEHHbIN
Nopor NPeBbILLEH.

Mony4eHHbIn UMNynbC, B NpUHUMNE,
MOXHO UCMONb30BaTb ANA yNpasneHus
3BYKOBbIM reHepartopoM. Ipu aTtom By-
AYT BOCNPOU3BOAUTLCS UMK WENYKUN C
nepuoaom NOBTOPEHUS, PaBHbIM OAHO-
MY UMKny npeobpasosaHus (NpUMepHO
320 McC), UNU KOPOTKUE 3BYKOBbIE CUF-
Hanbl. YTobbl nonyunTb Henpepb!BHbIA
3BYKOBOW CurHan, B CXeme curHanuaa-
Topa npumeHeHd XXM ¢ nepesanyckom
[4]. OH BbINONHEH Ha Mukpocxeme DD2,
B COCTaB KOTOPOW BXOAST ABa TaKux
MyneTuBUGparopa. MNocrosHHasn Bpeme-
HWU XXM Ha DD2.1 (1=0,5- R3 - C3) BbI-
6upaetcs 6onblue ANUTENBLHOCTU OAHO-
ro yukna. lNpu 3ToM Ha NpsiMoM (BbiBOA
10) u uHBepcHoMm (BbiBOA 9) BbIxOAAX
DD2 (ecnu nopor 6yneT NpeBbilEH)
BbipabaTbiBalOTCs HENPEPbLIBHbLIE CUT-
Hanbl BbICOKOIO (HW3KOro) ypoBHSA

KMOT B TeueHue Bcero BpEMEHU U3Me-
peHuin (MUHUManbLHas ANUTENbHOCTb —
320 mc).

Ynpaensaembiii reHepatop HU3KOM Ya-
CTOTbl BbiNONHEH Ha BTOpoM XXM —
DD2.2. HectaHpapTHoe BKMOueHue
AOMNONHUTENbHBLIX 3NEMEHTOB MNO3BONN-
Nno NOCTPOUTb FeHeparop Ha OHOM
mynbruBubparope. ns paboTb! reHe-
partopa Heobxoaumo, 4ToBbl Ha BXxoAE
R (BbiBOA 3) 6bIN BbICOKUIA pa3peLuato-
Wwui ypoBeHb. Bxoab! A (BbiBoa 4) U B
(BbIBOA 5) BHYTPU MUKPOCXEMbI BKIHO-
yeHbl No cxeme UINW, nostomy Bnoku-
poBka paboTb! FeHepaTopa BO3MOXHa U
Nno 3TUM BXOAAM, NyTeM NoAaYMn BbiCO-
KOFO YPOBHS! Ha Bxof, A, UNU HU3KOFo —
Ha Bxon B. MNpu aTom Ha NpsiIMOM BbIXO-
ne (BbiBoA 6) Byner HU3KMIN ypoBEHb, a
Ha UHBEPCHOM (BbiBOA 7) — BbICOKUN.

YnpaBneHue reHepatopoM ocylue-
CTBNASIETCA NO Bxody A — OH NoAKRIo-
YEH K MHBEPCHOMY Bbixoay ®HY. Ecnn
Nopor He NpeBbILIEeH, Ha 3TOM BXxoae —
BbICOKUWA ypOBEHb, NOITOMY reHeparop
3abnokuposaH. B 3ToM COCTOSIHUM KOH-
peHcaropbl C4 u C5 paspsikalorest ve-
pe3 peauctopbl R4 n R5. MNosiBnexune
HU3KOro YPOBHSA Ha Bxoae A naer pas-
pelleHve Ha paboty reHepartopa. 3a
cueT 3apsiaku C4 chpopmupyerca Um-
nynbc XXM. BbixoaHble ypoehu DD2.2
U3MEHSIIOTCH HAa NPOTUBOMNOMNOXHbLIE,
No3TOMY Ha4YMHaeTCA 3apsAKa KOHOEH-
catopa C5 uepes pesuctop R5. Kak



TOMNbKO HanpsXeHue Ha KoHaeHcaTope
[OCTUraeT HanpshkeHUs NnepeknNioYeHust
Norvuy4eckoro anemeHTa, npoucxoaut
NOBTOPHbIN 3anyck XKM, HO yxe no Bxo-
Ay B. MNMepuoguueckuii npouecc 3apag-
KV U pa3psaKv 3TUX KOHAEHCATOPOoB (re-
Hepauust) NoBTOpsieTCs 40 NOABNEHUs
Ha Bxoge A Bblcokoro ypoBHsa. Ua-3a
0COBEHHOCTU BHYTPEHHEro CTPOEHUS
KM Ha Bbixogax DD2.2 dopmupyiotea
HECUMMETpPUYHbLIE NPAMOYTONbHbLIE UM-
NyMbCbl, KOTOPbIE NLE30KEPAMUYECKUM
nanyuarenem npeobpasyloTcs B 3BYKO-
BOW curHan.

HanaxwusaHvue curHanusaropa CBO-
OUTCA K yCTAHOBKe peXuma cornacyio-
Liero kackaaa, 4nuTenbHOCTU UMY b~
ca ®HY u yacToTbl 3BYKOBOIO reHepa-
Topa. lNepen ycTaHOBKOW pexuma pa-
60Tbl NONEBOro TpaH3UCTOpa ABUXOK
R2 nepeBogsT B HUXHee No cxeme no-
noxexne (MUHUMaNLHOE COMPOTUB-
neHve), KOHTAKTbl nepeknovaTtens
SB2 paamblkaioT, @ SB1 — 3ambikaloT.
Bxog A DD2.2 BpeMeHHO OTKNo4aT
oT BbIxoaa XM u nogknwoyaT ero K
Bbixogy ®HY — BwiBOgy 12 DD2.1.
3BYyKOBOW reHepaTop OydeT CNnyxuTb
nHankatopom. Ha Bpemsi yctaHoBKM
pexvuma R1 3ameHs0T Lenbio U3 ne-
peMeHHoro (nyuile MHOroo6opoTHO-
ro) pesuctopa Ha 10 xkOm u BknO-
YEHHOro nocneaoBaTefibHO C HUM No-
CTOsiHHOIO — 1 KOM.

Mocne BkNIOYEHUSt NUTAHUS MYNbLTY-
MeTpa npousBoaaT Kakoe-nubo mame-
peHue, TaK YTODbl NOKa3aHUsa UHANKa-
TOpa OTNUYANUChL OT Hyns W Haxogu-
nucb B Npefernax NepBoro AvanasoHa
ycTaHoBKM nopora. logcrponkon pesu-
ctopa (10 kOM) HeoBx0aMMO 406UTLCA
L{ENYKOB UMN KOPOTKUX 3BYKOBbLIX CUr-
HanoB. YMeHblWwas NoCcTynatowmin Ha
MYMbLTUMETP YPOBEHL CUTHANA, TEM Xe
pe3ucTopoM bornee TOMHO yCcTaHaBu-
BatoT pabouyio TOUKY NONEBOro TpaH3au-
cTopa, YToGbl NpU MOKa3aHUsAX UHAWKA-
Topa “0001” wenyku 661Ny ChblWHLI, a
npw “0000” nponaganu. Cnegyet 3ame-
TWUTb, YTO 3Ta HACTPONKA OYEHb KpUTNY-
Ha, OHa 33aBUCUT, B TOM YuUCrie, U OT Ha-
NPSHKEHUSt NUTAHUS MYNBETUMETPa, no-
3TOMYy, ecnu TpebyeTcs BbiCcOKas Tou-
HOCTL YCTaHOBKMU NOpora (C TOMHOCTBIO
A0 eduHUUbl B Mniagwem paspsae),
3TOT NepeMeEHHbIN Pe3UCTop nyylle oc-
TaBuTb U NOMNb30BaTLCA UM B 0cobo
BaXHbIX criyyasx. B npotuBHom cnyuyae
obuwiee conpoTUBNeHUe BpPEMEHHO
BKINIOYEHHOW UENU U3MEpPSAETCS, U BMe-
CTO Hee yCTaHaBMMBaeTCst MOCTOStHHbLIN
pes3uncTop, conpoTuBneHue KOTOpPOro
paBHO UMY HEMHOTO 6onblue u3aMepeH-

Horo. Y106kl He NOBpeaAUTL NONEBON
TpaHaucTop 1 AL, BCce nepeknitoueHus
NPOW3BOASTCS NPU OTKMIOYEHHOM NUTa-
HUN MYNLTUMETPA.

Ons onpepeneHust MakcMMansoHOro
3HauyeHWs nopora NepeBoro guanasoHa,
nBwkok R2 nepeBogsT B BepxHee No
CxXeMe nonoxeHue (MakcumarnbHoe co-
NpOTUBAEHUE), a8 BENUUUHY U3MEPSIEMO-
FO CUrHana yBenuuneatoT A0 NosiBneHust
3BYKOBOFO curHana. Yucno Ha uHguka-
TOope MynbTUMETPa SBNSETCS NPU 3T0M
HaubonblWKM 3HAYeHWeM nopora ans
1=R2-:C1. YcTaHOBKY nopora Bbllle 3T0-
ro 3Ha4eHust MOXHO NPOU3BEeCTU Nocne
3aMblKaHus KoHTakToB SB2 (nogkniove-
HUe OONONHUTENbLHOro KoHAaeHcatopa
C2). MNpu aToM MUHUMANLHaA BENUUU-
Ha nopora (npy MMHUManLHom R2) cme-
CTUTCS HA HECKONbKO eOuHuULL.

OTperynupoBae cornacyiowmn Kac-
Kaj, BOCCTAHABMMBAKT NOAKMOYEHVE
3BYKOBOro reHepartopa kK BbiBogy 9
DD2.1). 3atem nopgbupaerca 1=R3-C3,
TaKk 4yToObl NpU nokasaHusx “0000” Ha
nepsoM npegene HU 3Byka, HU wwenu-
KOB He 6bino, a npu “0001” unu 6onb-
Le NOSBASNCS HENPEepPbIBHbIA 3BYKOBON
curHan.

Yacrtota reHepatopa DD2.2 uamens-
eTcst npy usmeHeHun C4, C5 unu xe R4,
R5. ConpotueneHune R4 He ponxHo
ObITb CNULKOM BonblUUM, Tak Kak ans
BO30yxaeHus reHepaTopa Heobxoau-
Mo, 4yTo6LI KoHAeHcaTop C4 ycneean
NOMHOCTLIO Pa3psiAUTLCA NOCHE NOAB-
neHus 6NIOKUPYIOLWETO YPOBHS Ha BXO-
ae A DD2.2. NMpu HeobBxoaumocTu
fINaBHON NEpPecTPOMKU YaCTOTbl MOX-
HO nocnegoBartensHo ¢ C5 BKNIOYUTL
nepeMeHHbLIn pe3nucTop ConpoTuene-
Huem 22 kOMm. OguH 13 ero BbIBOOOB
M BblBOA NOABWXHOFO KOHTAaKTa rnog-
KniouatoT k 06w emMy npoeoay, a ocTas-
WHUACS BbIBO4 — K HUXHEMY (no cxe-
me) Bbisogy C5. INMpu atom yacTory re-
HepauuMnm MOXHO u3ameHsTb oT 530 Ny
(4acToTa npu yKka3aHHbLIX HA CXeme 3Ha-
YeHunx) v Bolwe. [1Ns nepecTponky ua-
CTOTbI HUXKe yKka3zaHHOW crieyeT yBenu-
uuTte C5.

YT1o6bl NnONyYanucb TOYHbIE U CTa-
BunbHbIe NapamMeTpbl yCTaHOBKY NOPO-
ra, anemeHTel C1, C2 n R2 ponxHbl
6bITb XOpOLWEro KayecTsa — EMKOCTU
Tvna K73-9 unn K73-16, peauctop —
CMn3-36 (ot 6bnoka HACTpOMKM Tenesu-
3opos). BMecTto C3 MOXHO npuMeHUTb
3NEeKTPONUTUYECKUNA KOHOEeHCaTop, Ha-
npumep, K53-4 unu tantanossli ansa
NoBEepPXHOCTHOTO MOHTaxa. Ero Bbisoa
“+" nogknioyatot K BoiBogy 14 DD2.1.
Mepeknwouatenu SB1, SB2 — niobule

manorataputHbie c coukcauuen. MNuta-
Hue curHanusatopa (oH noTtpebnser
npumepHo 4 MA), Korga B HeM HeT He-
06Xx0aUMOCTH, MOXHO OTKITIOMUTL Nepe-
kniovatenem SB1. MNMbe3okepamuyeckuin
nanyuarens — nio6on (3M-1, 3M-5 n
T.n.). Ero HWXXHU" no cxeme BbIBO/, MOX-
HO coeauHUTbL ¢ 0BWuM NPoBOAOM, HO
npv 3TOM FPOMKOCTb 3By4aHUst YMEHb-
wmnTCSs.

MpegnaraeMbin cUrHaNU3aTop MOX-
HO MUCMoMb30BaTL ANS YNPaBneHUs uc-
MONHUTENbHbLIM YCTPOMCTBOM CUrHana-
mu ypoeHst KMOIM ¢ npsmoro unu uH-
BEpCHOro Bbixoga XXM — “Bbixog 1” unu
“Bbixoa 2". 3abnokuposaTtb 3BYKOBOW
reHeparop, npy¥ HeobGXOAUMOCTN MOX-
Ho, nogkniouvs Bxoa R DD2.2 k obuwe-
My nposoay. Ecnu ucnonuutensHoe
YCTPOWCTBO AONYyCKaeT ynpasneHue
OAVHOYHbLIM UMNYNLCOM (Hanpumep,
TPUITEPHbIE CXEMbl UNWU CXEMbI C CAMO-
BrOKUPOBKOW), ero MOXHO “CHATL" He-
nocpeacTBeHHo ¢ Bbixoga PHY (BbiBOA
12 DD2.1), a ocTanbHYy0 4acTb CXeMbl
He cobupaTtb.

PaccmoTpuMm, Kak ycTaHOBUTL NOpOT,
uTo6bI CUrHanuaaTop cpaboran, Hanpu-
Mep, Npy OOCTUXKEHUN HANPSHKEHUA B
KOHTponupyemown uenu 14,8 B. BHaua-
ne HeoOXOOAMMO NPOU3BECTU Kakoe-
nmbo U3Mepenue, Tak 4Tobsl HA UHAM-
kaTope 6bino uucno “0148” (pacnono-
XeHUe 3ansTon He yYUTbIBAETCH, 3HAK
nonsipHocTu “-” QOMXKeH OTCyTCTBO-
BaTb). [ins 3TOro MOXHO B38Tb, HANpu-
Mep, nepeMeHHbIN pesnctop 22 kKOM 1
(Ha npeagene usmepenns “200K”) ycta-
HOBUTL ero conpotusnenve 14,8 kOm.
[anee peanctopom R2 Ha nepsom npe-
aerne HyXHO 4oBuTLCS NosiBNeHUs 3By-
KOBOro curHana. pu uameHeHum noka-
3aHus Ha uHAukaTope Ha “014,7" 3sy-
KOBOFO curHana 6uiTb He gomnkHo. Mpu
3TOM MOXHO CYMTaTb, YTO NOPOT, C TOY-
HOCTbIO 0 eaAnHULb!, ycTaHoBneH. [la-
nee wynbl MynsTUMETPa NOAKNIOYAOT
K KOHTponupyemoi uenu. Kak Tonsko
HanpskeHWe B HEW JOCTUrHET BENUYU-
Hbl 14,8 B vunn Gonbwe, cpaboTtaer cur-
Hanuaartop.

JNntepatypa

1. Ynpaensiowas npucraska K Myrb-
TumeTpy. — Paguomup, 2003, N3, C.35.

2. Ynpaensiowas npucTaBka K Myrib-
TumeTpy. — Paguomup, 2004, N1, C.33.

3. ConopoeHukos E. UMnynbCHbIN
®HY Ha norudeckom anemenTe. — Pa-
avomup, 2002, N2, C.21.

4. Wwuno B.J1. MonynsipHble wudpo-
Bble Mukpocxembl. — M.: Paguo u
cBa3b, C.289.



M.MOTANYYK,

rPosHo, YkpauHa
E-mail mapic@online com ua

Pwc.9 nsoGpaxaet “HauuHKy” peruc-
Tpa ynpasfieHUs npepbiBaHUAMU
INTCON burt 7 asnsietca Gutom rno-
fanbHoOro paspelleHust npepbiBaHUA
MUKpOKOHTponnepa Ecnv ator 6ur yc-
TaHOBMEH, TO BCe HemMackupyeMbie
(paspelueHHble) NpepbiIBAHUS NPOUCXO-
ast Ecnu atot 6ut — 8 “0”, TO BCE OE3
MCKNIOYEHUS NPEepPbLIBaHUS 3anpeLyeHbl
YcraHoskown/cBpocom Buta 6 MOXHO
pa3pewmnTL/3anpeTuTs NPepLIBAHUS OT
nepudepuitHeix Mogynen (tammepnb! 1
u 2, mopynb komnapartopos, USART u
apyrve) Cneayowme Tpu 6uta — pas-
peLwwaloT UnNu 3anpeLwatoT npepbIBaHns
oT TanMepa TMRO, BHeuwHero BbIBOAA
INT 1 BHelHux BbiBogoB RB7 RB4
nopta PORTB Tpu nocnegHux tuta
ABNAITCA (bnaramu npepbiBaHUn OT
aTux Xe moayneun [log cnosom “cpnar’
nogpasymesaetcs 6UT, KOTOPbIN UHAK-
LUUpyeT COCTOSIHUE TOrO UMK UHOFO YCT-
pONCTBA UNYU MOAYNSt MUKPOKOHTpOrne-
pa Tak, ecnu BbiNOMHUMOCHL ycnosue
nMoboro U3 Tpex BbileoNUCaHHbLIX Npe-
pbiBAHWIA, COOTBETCTBYIOLWMIA hnar npe-
pbiBaHus ycTaHaenusaetcs 8 “1” Ycra-
HoBKa chnaros He 3aBUCUT OT BuTos
paspeLleHuns NpepbiBaHUn JTO 3HAUMUT,
4TO Aaxe ecnv npepbiBaHUE He paspe-
LLIEHO, NoMnb30BaTeflb MOXET NPOBEPKON
CoOTBEeTCTBYIOWEro hrara onpeaenuTb
Hanuuve ycroeus npepbiBaHUs TOro
WM UHOTO MoAynist

Punc.10 aemoHcTpupyeT cogepxumoe
peructpa PIE1 B pgaHHOM peructpe
HaxoasTcs Buthl paspelleHui npepbl-
BaHUA oT nepudepuinHbix Moaynewn
YcraHoska 6uTa B “1” paspetaer npe-
pbiBAHWUS OT COOTBETCTBYIOLLENO Nepu-
thepuitHoro moayns, u Haobopot — “0”
3anpelyaeTt npepbiBaHUSA

Cneayert yunTbiBaTh ewe ogHy oco-
6eHHOCTL NpepbiBaHUil OT Nnepudepuit-
Hbix Mogynen Ecnu mbl xoTuUM paspe-
WUTL NpepbiBaHWs, HanpuMmep, oT Tan-
Mepa/cuetumnka 2 (TMR2), To HaM HyXx-
HO yCcTaHoBUTL cpaly Tpu buta pa3pe-
lWeHust npepbiBaHus [lepBbin BUT —
3T0 cOBCTBEHHO pa3pelleHue npepbisa-
Hust ot TMR2 B peructpe PIE1, aBa
apyrux (8 pernctpe INTCON) — 6ut
pa3pelueHust npepbiBaHus ot nepude-
puiHbix mogynen PEIE v 6ut rnobanb-
HOro paspelueHus npepbiBaHus GIE

Ha puc.11 npeacrasneHo coaepxu-
moe peructpa PIR1 B atom perucrtpe

C MWKPOKOHTPOINIEPOM —

B

KN3B3 HDL!

(MpogomxkeHne. Hauano B NN6-8/05)

Puc. 9
Permctp INTCON (appec 08h, 8Bh, 10Bh nnwn 188h)
RW-0 RW-0 RIW-0 RIW-0 RW-0 RW-0 RIW-0 R/W-x
[ GIE_] PEIE | TOIE | INTE | RBIE | TOIF ]| INTF | RBIF | [R—urenne6uta
Bur 7 Eut 0 W - 3anwnce Guta
U ~ He peaniaosaxo
YMT3eTCA Kak 0
~n — 3HaueHue nocne POR
=X ~ Heu3BecTHoe
JHaueHwe nocne POR
Gut 7 GIE mobGanbHoe paipelleHue NpepbiBaHKA
1 = paspewseHL! BCe HEMACcKMPOBaHHbLIE NPEPLIBAHMA
0 = BCe NpepLIBAHYA 3anpewleHbl
OuT 6 PEIE Pa3pelieHne NpepLiBaHiti 0T NepUdEpHiHLIX MORYNER
1 = paspelUeHbl BCe HEMAC KMPOBaHHLIE NPEPLIBAHNA NepHBEPMiHLIX MOAYNew
0 = NpepLIBaHNA OT NEPUBEPWHLIX MOQYNEH 3anpetyeHbl
out 5 TOIE PaspeilieHne NpepbiBAHUA NO nepenonxexuio TMRO
1 = NpepbiBaHUe paspelleHo
0 = npephisakue 3anpeuieHo
Out 4 INTE Pa3pewenve BHeWHErD NpepbiBaHnA INT
1 = npepbiBaHKe paspelueHo
0 = NpepuiBaHKe 3anpeueHo
Out 3 RBIE Pa3peluenve NpepbiBaHWA N0 M3MEHEHWIO CHIHANA Ha Bxopax RB7 RB4 PORTB
1 = npephiBaHne paspeweHo
0 = npepuiBaHue 3anpewieHo
6nr 2 TOIF ®nar npepuiBaHUA MO nepenonHennio TMRO
1 = npousowno nepenonHenne TMRO (c6packLIBaeTcA NPOrPaMMHO)
0 = nepenonHexua TMRO He Geno
Gut 1 INTF dnar BHewHero NpepbiBaHuA INT
1 = BLINOMHEHO YCNOBME BHELHETO NPepLIBAHKA Ha BuIBOAE RBO/INT (cOpackiBaeTCH NPOrPaMMHO)
0 = 8HEWHETO NPePLIBAHUA He bbIN0
Our 0 RBIF tbnar NpepbLiBaHNA NO H3IMEHEHWI0 YPOBHA CUMHANa Ha exofax RB4 RB7 PORTB
1 HIM YPOBHR CMIHaNa Ha OAHOM K3 B8XOf0B RB7 RB4 (cOpachipaeTtca
noorpammo)
0 = He GNO0 UIMEHEHUA YDOBHA CUIHANa HY Ha ORHOM M3 Bx0A08 RB7 RB4
Puc. 10
Peructp PIE1 (anpec 8Ch)
RWO RWO RW0  RWO uU-0 RW-0 RW-0  RW-0
- R - yrenme Guta
Bur 7 Bur W - 3anuck GuTa
U - He peannaosaHo,
yntaerca xak 0
- - 3Haverme nocne POR
ot 7 EEIE PaspeweHue NpephiBania NO OKOHUZHWO 3annck B EEPROM AaHHbiX
1 = npepbisalne paspeweHo
0 = npepuisanme 3anpeleHo
OuT 6 CMIE Pa3speilieine NPepLIBatUA OT XOMNApaTopos
1 = NpephiBaHNe PaspelLlieHo
0 = Npepuisalne 3aNpeieHo
Out 5 RCIE Pa3petvense npepupBanA OT npuemnnka USART
1 = npepuiealne PaspeweHo
0 = NpepuiBaHne 3anpeuwjeHo
Out 4 TXIE Paspeluenwe NPEPLIBAHWA OT nepeaaTwmka USART
1 = ApepsiBaHre PA3PEILEHO
0 = npepsisaHue 3anpewjeHo
Our 3 He peanu3osan uMTaetch kak ‘0’
Out 2 CCP1IE PaspeiseHne NpepuiBakna 0T Mogyns CCP1
1 = NpepuisaHne Pa3peileno
0 = npepeisaime 3anpeLeHo
our 1 TMR2IE Pa3pewiexine npepuiBakun no nepenonteimio TMR2
1 = npepuigalMe pa3petleHo
0 = npepuisaHme 3aNpeLleHo
Out 0 TMR1IE Paspewenne npepuisana no nepenontemio TMR1
1 = NpepuisaHne paspelieHo
0 = npepuisakme 3anpeuieHo




pacnonaralTcsi onaryu npepbiBaHyih OT
nepvdepuiiHbIx MOaYNen.

Peructp PCON (puc.12) copepxut
BUT NepekNioYeHna CKOPOCTH TAKTOBO-
ro reHepatopa 8 pexumax INTRC/ER.
[aHHbIi perucTp cogepXuT Takke asa
dnara, ¢ NOMOLLLIO KOTOPbLIX MOXHO
y3HaTb TMN cBpoca MYKPOKOHTpONNepa:

- 6ut 0 — chnar cbpoca no cHuxe-
HUIO HaNPRXKEHUst NUTaHUSA,

- 6ut 1 — cpnar cbpoca no BknNve-
HWUIO NUTaHVS.

CUCTEMA KOMAHA

MWKPOKOHTPOINEPA

MukpokoHTponnepbl cemencTtsa
PIC16 xapakTepu13yloTcs Tem, UTo nme-
10T OTHOCUTENBLHO Hebonbloe Konuye-
CTBO KOMaHA (Bcero okono 35). B apy-
rmx MK konuuectBo koMaHa Hepegko
nepesanueaeT 3a COTHIO, a TO 1 3a ABe.
HecMoTps Ha ManoyucneHHoCcTb Ko-
MaHz, OH NO3BONKIOT BLINOSHATL NPakK-
THUYECKU BCe OCHOBHbIE (PYHKUWK, JOC-
TynHele 8 PIC16. B To e Bpems, He-
B0onbLUOE KONUYECTBO KOMAHA NO3BONA-
€T JeTanbHO U3YyUNTb KaXaylo M3 HUX.
Mo cyTn, kaxpas komaHaa siablka Ac-
cembnep oTBeuaeT onpeaeneHHOMY
(opuruHansHomy) uncbposomMy 14-pas-
pROHOMY Koay npoueccopa, KOTOpbii
coxpaHseTcs B Buae 14-paspsgHblx
CNoB B NamsiTU NPOrpaMm MMKPOKOHT-
ponnepa.

KoMaHaa MWKpPOKOHTpONnepos
PIC16F62X coctouT ua ogHoro 14-pas-
PSAHOIO Cnoea (CooTBETCTBYeT paspsia-
HOCT¥ NaMSATA NPOrpamm), pasaeneHHo-
To Ha koa onepauun (OPCODE), onpe-
OensowWni TUN KOMaHa, U OOUH UNn
HECKOMNbLKO onepaHaos, onpeaensiowmnx
onepaunio komauabl. MonNHbIA cnucok
KoMaHa npvsegeH B Tabn.2. Komanabl
pasgeneHbl Ha cneayloLwue rpynnol:

- 6anT-OpUEeHTUPOBAHHbLIE KOMaHIb!,

- BUT-OPUEHTUPOBAHHbIE KOMaHAbI;

- KOMaHabl yNnpasneHus,

- KOMaHA bl ONepaumniil C KOHCTaHTamu.

Kak HecnoxHo goragatbcs, 6anT-
OpVEHTHPOBAaHHbIE KOMaHAb! paboTaloT
HenocpeacTeeHHo ¢ 6anTom (8 tutos)
MHOpMaU MU, HAaxXooAWUMCS B onepa-
TUBHOWA namsTu. B ocHOBHOM 3TO KO-
MaHfbl, OCYLLECTBNAIOLNE NOTUYECKKE
1 apucmeTM4eckme onepauun (Cnoxe-
HWe, BblunTaHne, noruyeckue U, UIN,
vHBepTuposaHue u 4p.). but-opuenTtn-
poBaHHble KOMaHAbLl NpeacTaBneHsbl
BCero 4 kKoMaHaamu, npeaHasHaYeHHbl-
MW ans paboTbl ¢ BUuTamu nHcopMauum.
3aecb NpUCYTCTBYIOT KOMaHabl ycTa-
HOBKM K cBpoca OuTa, a Taikke KOMaH-
Obl NPOBEPKW NOTUYECKOTO COCTORHUS

6vTta nioboro perncrpa onepaTtvBHOW
namaTtu. I nocnegHAs yacTb KOMaHa,
OpUeHTUpOoBaHHAs Ha paboTy C KOH-

cTaHTamu, NCnonb3yeTcsa ANs ynpasne-
HWSt MMKPOKOHTPONNepoM. KOHCTaHThI
pasMepoMm oauH 6anT CoxpaHAITCH

Puc. 11
Permctp PIR1 {appec 0Ch)
RW-0 R/W-0 RIW-0 RW-0 U-0 RAW-0 RW-0 RAW-0
[CEEIF_] CMIF | RCIF | TXIE_] _- | CCP1IF | TMR2IF | TMRIIF ] [R-urenve 6uta
Bur7 EWT 0 W = 3anmucs Guta
U - He peannaosaxo,
uuTaeTcA kak 0
~—N — 3HaueHue nocne POR
—X — HEW3BeCTHOR
| _____3Hauenue nocne POR |
Gur 7 EEIF ®nar npepbiBaHnA NG OKOHYaHMI0 3ammcy 8 EEPROM AaHHbIX
1 = 3annch 8 EEPROM faktbix 3as8epluena (C6pacLiBaeTcs NPOrpammHo)
0 = 3annck 8 EEPROM AannbiX He 3asepiiena wik ne Gmina navarta
G6utr 6 CMIF ©nar npepbiBaHvA OT XOMapaTopos
1 = N3MEHNNOCH COCTORNME BLIBOAA KOMNapaToOpa
0 = cocTOANKE BLIBOAA PATOpa He 0L
6ut 5 RCIF ®nar NpepbiBaHKA OT NpnemHuka USART
1 = 6ydep npuemnnka USART nonoH
0 = 6ydbep npueMHuka USART nyct
Out 4 TXIF ®nar npepsiBaHkA OT nepenatimka USART
1 = Gybep nepepatunka USART nyct
0 = 6ydep nepeparurKka USART nonoH
Gur 3 He peanuiaoBan uMTaeTcA Kak '’
6uT 2 CCP1IF onar npepkiBaHuA ot Moayns CCP1
Pexum 3axaara
1 = BLINONHEN 3ax8aT 3HaveHnA TMR1 (c6pacLiBaeTC A NPOFPaMMHO)
0 = 3axsarta 3Hauenna TMR1 He NponcxoanNos
Pexaim cpagrennn
1 = 3HaveHne TMR1 gocTHrNo yKa3anHoro 8 pemcTpax CCPR1H CCPR1L(cOpacbiaaeTcA NpOrpamMmHo)
0 = 3HaveHne TMR1 He AOCTUINO YKa3aHHOTO 8 peucTpax CCPR1H CCPR1L
He ucnonbayerca
[ TMR2IF ®nar NpepwiBaHKUA Mo nepenonHelvio TMR2
1 = npon3sowWwno nepenofinesme TMR2 (CO6pacbiBaeTCA NPOTPAMMHO)
0 = nepenonHeHua TMR2 He Guino
Gut 0 TMR1IF ®nar npephiBanMA nNo NepenonHerwio TMR1
1 = NPOU3OWNO nepenonHerue TMR1 (c6pacLIBaeTcR NPOFPIMMHO)
0 = nepenontenns TMR1 He Gbiro
Tabn. 2
MHeMoHnKa 14-paspagHbIl Ko Wim.
XOMaHQbi Onucahne F‘"mwlﬁﬁ%{ dnarm l Tpum.
—
baNT-0pH: P ie KoMaHAbl
ADDWF f,d [ Cnoxenne W n{ 1 00 0111 dfff ffff | CDCZ 1,2
ANDWF __ (,d | Mobutoe W WnT 1] 00 0101 dfff fEff Z 12
CLRF f OureTuTb | 1 00 0001 Lfff fEff Z 2
CLRW - OuncTvis W 1 00 0001 0000 0011 z
OMF ,d HeepTMpoBath f 1 00 1001 dfff ffff Z 1.2
DECF ,d BbiyecTb 1 M3 f 1 00 0011 dfff ffff Z 12
DECFSZ ,d Buiects 1 13 {1 nponycTuTs ecnv 0 1(2) | 00 1011 dfff fEEE 123
INCF d [puGasuis 1k 1 00 1010 dfff ffff Z 12
INCFSZ .d | Npnbaeuts 1 K {1 nponycTuTL ecim O 1(2) | 00 1111 dfff ffff 123
IORWF .d NobutHoe ‘UNU W u t 1 00 0100 dfff ffff Z 12
[ MOVF 4| Tepecnate{ 00 1000 4fff ffff Z 12
MOVWF Mepecnatb W 8 { 00 0000 1fff ffff
(NOP_ - HeT onepayni 00_0000_0XX0_0000
RLF f,d_ | Linknivecioni casur f 8neso uepes NepeHoc 00 1101 dfff ffff C 12
[ RRF 1,0 | Linknuec o casur f Bnpaec 4epes nepexoc 00 1100 dfff EEff C 12
SUBWF f.d | Bumnecte W naf 00 0010 dfff ffff | CDCZ 1,2
SWAPF 1,d | NomeHAT, MecTamu NonyBGadel 8 percTpe 1 00 1110 dfff ffff 1,2
XORWF _ fd NoGutHoe ‘nekntouatwee NN W f 1 00 0110 dfff ffff 2 1,2
BUT-Oprer THPOBaHHbIe KOMAaHALI
BCF f.b | Ouncturb 6ut b B perwcTpe f 1 0L 00bb bfff ffff 1,2
BSF f.b | Ycranosuts GuT b 8 peructpe f 1 0L 01bb bfff €fff 12
BIFSC b | IPOBeOMTS OUT b & perictoe [, MDONYCTUTS | 45y | o3 1obb beee feef 3
BTFSS b Ecp::ﬁ""“’ owT b B pervcTpe L APOMYCTUTS | 4oy | oy yypp befr fees 3
K Ab! YNP W ONePALIMA C KOHCTAHTAMH
ADDLW K| CnoxuTe KoHCTaHTy ¢ W 1 11 111x kkkk kKKK | C.OCZ
ANDLW 3 Noburnoe N’ koHCTaHTL n W 1 11 1001 kkkk kkkk 2
CALL k Bbi308 NOANPOrpamMmbl 2 10 Okkk kkkk kkkk
CLRWDT - Ounctute WOT 1 00 0000 0110 0100 | -TO-PD
GOTO K 5€3yCNOBHbLIA Nepexon 2 10 1kkk Xkkk XKkk
IORLW k MobutHoe WA’ xOHC TaHTet k W 1 11 1000 kkkk kkkik 2
MOVLW k NepecnaTs KOHCTaHTY 8 W 1 11 00xx_kkkk kkkK
RETFIE - Emfs;n:; fOANPOMPAMMEL € PaIpeLIeHHEM 2 00 0000 0000 1001
PEPLIBAHMNA
Boaspat W3  No; MMb € 33 OH
RETLW k| Josopar w3, noAnporbd Py 2 | 11 oxx Xkkk Kkkk
RETURN B03Bpat U3 NOANPOrPaMMb 2 00 0000 0000 1000
SLEEP - Nepevitn 8 pexum SLEEP 1 00 0000 0110 0011 |-TO,-PD
SUBLW K BbitecTb W 13 KOHCTaHTH 1 11 110x kkkk kkkk | CDCZ
XORLW k NobuTHOe UCK! W' KOHCTaHTHI M W 1 11 1020 kkkk kkkk 2




Puc. 12
Peructp PCON (agpec 8Eh)

U-0 U-0 U-0 U-0 R/W-1 u-0 RW-q RW-q
- | -1 - | - [ OSCF ] - ] -POR | -BOD ] [R-utenue bura
Bur 7 Bur 0 W — 3anuch 6uta

U - #e peanu3osato
uuraeTcs Kak 0
—n — 3nauenme noche POR
—X — HEN3BECTHOE
3Havetue nocne POR

6uTbl 7-4 2 He peannsosaMel yuraiores Kax '0'

6ur 3 OSCF Buibop yacTorsi TaKTOBOMO feHepaTopa B pexuMax INTRC/ER
1 = TMNOBOE 3Hadenme 4MMy'™"!
0 = TMnoBOE 3HaqenHue 32xMy
our 1 -POR ®nar c6poca no BKUONEHWIO NUTaHUK
1 = c6poca no BKNIYEHUIO NUTARKUA He Bbino
0 = npousowen cHpoc MHKPOKOHTPONNEPA NO BKINCHEHNIO NUTAHUA
&ut 0 -BOD ®nar c6poca RO CHIDKEHWIO HANPAXEHNA NUTANUA
1 = ¢6pOCa RO CHKEHNIO HANPSKEHNA NUTaHKA HE Gbtno
0 = npc cbpoc P TPC pa No Hanp nuTanua
Npumevanue ¥ B pexume ER renepatopa u OSCF = 1 uacToTa TaKToBOrO CuHana

33BUCUT OT BHEWHNEro Pe3ucTopa NOAKMoYEHHOTO K abiBogy RA7/OSC1/CLKIN

HenocpeacTBEHHO B 14-pa3psgHoM
koAe komaHa. MimeeTcs BO3MOXHOCTb
nepecnartb KOHCTAHTY B aKKyMynsiTop
W, CNnoXutb KOHCTAHTY C aKKyMynsiTo-
pOM, BblMeCTb 3HA4EHMe akKKyMynsTopa
13 KOHCTaHTL! U Apyroe. UMeeTtcs psa
KOMaHa, Npu3BaHHbLIX ynpasnsaTe pabo-
TOW MUKPOKOHTpoOnnepa. 3To Takue Ko-
MaHabl KaK nepexoq B pexum “cHa’,
komaHaa cbpoca (04MCTKN) CTOPOXEBO-

ro Tavmepa u gpyrve.

YcnoBHble 0603Ha4YeHUs B Tabnu-
e KomaHa. [ina 6anT-opMeHTMpPOBaH-
HbIX KOMaHA"

f — ykasatens peructpa, ¢ KoTopbiM
Oypet paboTaTb KOMaHaa (TouHee, ero
agpec 8 6aHke namaTu);

d — ykasaTtenb agpecarta pesynbra-
Ta (ykasbiBaeT, rae byger coxpaHeH
pesyneraT). Ecnu d=0, To pesynsraT

coxpaHsieTcs B akkymynstope W, ecnu
d=1, pe3ynbTaT coxpaHsieTcs B perucTt-
pe, KOTOpLIA UCMONL3YETC B KOMAHAE.

[Ona 6UT-OpMeHTUPOBaHHbBIX:

f — ykasartenb perucrpa,

b — HoMep GuTa, yyacTtsyiowero 8
onepauuu.

B komaHngax ynpassneHuss unu onepa-
umMsix ¢ KOHcTaHTamu k npeacraenser 8
unu 11 6utoB koHCTaHTLl. bonee ae-
TanbHO 03HAKOMUTLCS C PYHKUMOHUPO-
BaHWEeM KOMaHg MoXHo B [1].

Mpumevanune. Xouy 3amMeTuThb, YTO B
UM pPOBOM TEXHUKE BCS Hymepauus
ocyuiecTensieTcst He ¢ uudpbl 1, a ¢
umdpsl 0. AHanoM4Has cutyauus U ¢
agpecamu B baHke namsaTu (6aHk nams-
TH HauuHaeTcs ¢ agpeca 00), u ¢ Hyme-
pauuen butos B peructpax (6utel 060-
3HavatTcs He ¢ 1 o 8, a ¢ 0 no 7).
CucTtema agpecauuun (Hymepauuu)
OuveHb BaXHa, 1 MO3ITOMY cneayeT BHU-
MaTeNbHO OTHOCUTLCS K HyMepauuy Kak
6anToB, Tak ¥ GUTOB AaHHbLIX.

UcTouHuku nHgopmaunn

1. http://www.microchip.ru/files/
d-sheets-rus/pic16f62x.pdf

2. http://www.info-gsm.euro.ru

(MpogomkeHne cnepyer)

BO3BPALLAACDH K HAMEYATAHHOMY

(“PM”10/04, C.36)

¢OTOJ.1AT‘-IVIK
HA TPUITEPE

B pononHeHue Kk onucaHHOW Cxeme
cdoToaaTyuKka, npeanaraio ewe napy
NPOCTbIX CXEM, BbIMONHAIOWMX aHano-
rUYHbIE (DyHKUNMN.

Ha puc.1 nokasaHa cxema 4yBCTBU-
TenbHOro cotopene Ha MUKPOCXeMe
K5611A7, aneMeHTbl KOTOpOM

A.KAWKAPOB,
r.C.-Metepbypr.

IMMT T,

DD1.1...DD1.3 BknioueHs! Tak, uto 06-
pasyloT aHanor Tpurrepa LWmurTa. Mpu
3aTeMHeHHOM choTopesuctope RF1 ero
conpoTuBneHue senuko, u Ha 6ase
TpaHauctopa VT1 manoe HanpshkeHue
3a cyet genutens RF1-R1. Mpaktuuec-
KV TAKOE Xe HanpspbkeHue Ha aMuTTepe

VT1 (meHbuie Ha 0,6 B), Ha Bxoaax ane-
meHToB DD1.1 1 DD1.2 — Huskue ypos-
Hu (nornveckue “0°), Ha BbIXOAAX —
Bbicokue ("1”). Torga Ha seixoge DD1.3
— “0”, a Ha BbIxoge DD1.4 — “1”. Cne-
nosaTtenbHo, TpaHauctop VT1 oTkpsIT,
n pene K1 sknioueHo. CBoUMU KOHTaK-
Tamu K1.1 pene KOMMYTUpYeT UCIONHU-
TENbHYI0 Uenb Harpysku.

Korpa cpoTopesucrop ocsetueH, ero
CONPOTUBAIEHUE YMEHbLLLIAETCS, TPAH3M-
ctop VT1 oTkpbisaeTcs, U curHan Bbil-
COKOrO YpOBHSi C ero aMuTTepa 4epes
pa3ss3ky Ha auogax VD1 n VD2 nocry-
naet Ha Bxoabl anemeHToB DD1 1 n
DD1.2. Onement DD1.1 cpabatbiBaer,
KaK TOMbKO YpPOBEHb CUrHana Ha ero
BXOA3X AOCTUraeT fiopora nepekniove-
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Hus (ans KMOMM-mukpocxem — npwu-
MEPHO NMOMOBUHA HANpsXeHUs nuta-
Hus). Llenoyka R4-C1-R5 obecneuunsa-
€T 3agepxky nepekntodeHus DD1.2 Ha
2,5...3 MuH 3a cyeT MeaneHHoro 3aps-
Aa koHpgeHcatopa C1 yepe3 peauctop
R4. NameHeHWe COCTOSHUA aneMeHTa
DD1.3 npoucxoauT Tonbko nocne ne-
pekrniodenus DD1.2, noatoMy pene Tak-
e cpabarbisaeT (oTnyckaeTt) ¢ 3aaep-
XKOW, 1 Harpy3ka obectouusaeTcs.

Mpu cHuxeHumn ocseuleHHocT RF1
M YMEHbLUEHUN CUrHana Ha aMmuTTepe
VT1, avoasl VD1 » VD2 3akpbiBaloTcs,
anemeHt DD1.1 nepexniovaetcs (Bo3-
BpaljaeTcs B nepBoHa4anbLHoOe COCTo-
siHue) cpasy. KonpeHcatop C1 meaneH-
HO paspskaetcs yYepes pe3uctop R5,
NoaToMy CHOBA BO3HWKAET 3a4epXkkKa
nepekniovyenus DD1.2 u, cooTtBeT-
CTBEHHO, BKNIOMeHUs pene. Takum
obpasom, cpabartsiBaHue pene npouc-
xoauT Ge3 apebesra KOHTAKTOB Aaxe
npu BecbMa MeAneHHOM U3MEHEeHUn
ocselleHHOCTU choToaaTumka. Kpome
TOro, YCTPOWCTBO HEYYBCTBUTENbLHO K
KpaTKOBPEMEHHbLIM CKaYKam OCBellleH-
HOCTW.

OnuTenbHOCTL 3a8epXXKU BKNOYEHYS
onpegensietcs HomuHanamm R4 n C1,
otkniodeHus — R5 n C1.MepemeHHbIM
pe3ucTtopoM R1 perynupyetcst UyBcTsu-
TenbHOCTL hoTogaTymka. flormky pato-
Tbl yCTPOMCTBA MOXHO U3MEHUTL Ha 00-
patHylo — cpabartbiBaHue pene npu
yBENUYeHUU OCBELLEHHOCTU AaTyuka.
Ans atoro aHoa avoaa VD3 nogknioya-
evcs k sbisogy 10 DD1.3.

Cxema Ha puc.2 otnuyaertcs bec-
TpaHcchOpMATOPHLIM MUTAHUEM W TUPY-
CTOPHbLIM yrpasneHneM Harpyskon
(namnon nakanusaHus HL1). Mow-
HOCTb namnbl — He Gonee 100 BT, 4TO
obycnosneHo AoNyCTUMON MOLLHOCTLIO
Tupuctopa VS1, ynpasnsiouwero nam-
non. Ha namny HL1 BeinpsmneHHoe
HanpshkeHue nocTynaet ¢ MOCTOBOIO
BbinpsMuTens Ha guogax VD1...VDA4.

BMmecTo ykasaHHbIX Ha Cxeme AMOA0B
MOXHO UCTONb30BaTbW BbINPAMUTENb-
HbI MOCT, paCcCUYMTaHHbIA Ha obGpaTHoe
HanpskeHue He menee 300 B, Hanpu-
Mep, KLU405A. Tupuctop skniovaetcs
Tpurrepom tlimutta Ha TpaHsuctopax
VT1...VT3.

C HacTyneHueM cyMepek COnpoTUB-
nexus cdotopeanctopos RF1, RF2 (oHn
BKIIOYEHbI NapannensHo Ansa nosblwe-
HUS YYBCTBUTENLHOCTU) yBEnuuusaeT-
csl, HanpsbkeHue Ha 6a3e TpaH3ucTopa
VT3 Bospacrtaert, U TpaHsuctopsl VT2,
VT3 otkpslBatotcs. KonnekropHoe Ha-
npsxeHne VT2 ymeHbluaeTcs, scneg-
CcTBUe Yero TpaHsucrop VT1 3akpbiBa-
eTcA. BblCOkui ypoBeHb C Konnektopa
VT1 yepes anoa VDS noctynaeT Ha yn-
pasnsiowWwmnin anexTpoa Tupuctopa VS1,
3anyckas ero. TupucTop BknovaeT nam-
ny HL1.

Awnog VD6 B smuttepHon uenm VT1
CNYXUT ANs co3aaHvs Hebonblioro ru-
cTepe3uca (pa3Huubl NOPOroBbIX ypos-

Hel nepekniodenvs) Tpurrepa WmutTa.
Bnarogaps atoMy namna He MWraeTt 8
nepexogHblii MOMEHT (BO3ne nopora ne-
peknioyYeHusn) Npu U3mMeHeHUn ocse-
LWEHHOCTU POTOOaTHUKOB.

Mpu oceeuweHun HOTOPE3UCTOPOB U
YMEHbLLEHUX UX CONPOTUBMNEHUS TPUT-
rep timutta nepekniovaetcs. Ha kon-
nektope VT1 nonensetcs HA3KUA ypo-
BEHb, U TUPUCTOP 3aKpbIBAETCH, npe-
Kpalwaa nogayy nuTaHus Ha namny
HL1. YyBCTBUTENBHOCTL YCTPOUCTBA
perynupyeTtcs nepeMeHHbLIM pe3ucTo-
pom R8.

Mpu pas3meliennn ¢oToanemeHTa B
Koprnyce HeoOXoauMo cregutb 3a Tem,
uTOOLI CBET 3aXKEHHOW namrbl NpsmMo
He rnonagan Ha CBeTO4YYBCTBUTENbHYIO
noBepxHOCTb POTOPE3NUCTOPOB, TaK KaK
B NPOTUMBHOM Clyyae B pe3ynbraTe on-
Tudeckon cessu namna HL1 GyaeT no-
CTOSHHO BKMIOYATLCH ¥ BbIKNIOYATLCS
(muratb).

Bce pe3suctopul B cxeme, kpome R1
— Tuna MNT-0,25, MNT-0,5. R1 —
MIT-2. ®otopeauctopsl CH3-1 MOXHO
3aMeHUTb Ha Apyrue, CONpoTUBREHUe
KOTOpbIX B TEMHOTE COCTaBNseT He Me-
Hee 1 MOMm, a npu ocBelleHun nagaer
00 50 kOM 1 MeHblie. DoTope3ncTopsl
MOXHO CMOHTUPOBATb KakK B Kophnyce
YCTPOWCTBA, TaK Y1 B OTAENbHOM BbIHOC-
HOM mogyne. masHoe, gnuHa coegu-
HUTENbHLIX NPOBOAOB He AOMKHA npe-
BbllwaTth 1 M, YTOGbLI HE BO3HUKANW NOX-
Hble cpabaTbiBaHus.

BmecTo namnbl MOXHO UCMONbL308aTb
nobylo Apyrylo akTUBHYIO Harpysky
MOLLHOCTbIO He Gonee 100 Br.

7

Mpeanarato cxemy nMpocToro mera-
¢hoHa, KOTOpyrd MOXHO cobpaTtb 3a
napy Jacos. [1ns MakCMMansHO rpoMm-
KO0 M Ka4eCTBEHHOro 3ByKa Xena-
TenbHo nogobpatt pesuctopbl R1 m
R2, nocrtaBus BMeCTo HUX nepemMeH-
Hble. [NOTOM X COnpOTUBNEHUE U3Me-
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B.MAMOHOB, |

r.Crasponons.

PSIETCH, N OHU 33aMEHSIIOTCS Ha NOCTO-
siHHble. MuTaHue MerachoHa ocyLlecTs-
naeTcs oT aBTOMOBUNBLHOTO akKyMyIisi-
TOpa UNX OT MOLHOTO UCTOMHUKA MU-
TaHus (12 B/1 A).

MerachoH BKNOHAETCSA NPy HAXaTUN
kHonku SB1. Mockonbky notpebnsie-
Mblil Tok Bonblion, Mera-
hOH XenaTenbHO BKIoYaTh
+128  Ha KOpoTKOe Bpems. TpaH-
3uctop KT829A umeet mak-
CUManbHbLIA TOK 8 A, nO3To-
My ero MOXHO He ycTaHas-
nueatb Ha Tennoorsoa.
Mukpodchon BM1 ucnonbay-
eTcs anekTpeTHuin MK3-3
(c Tpemsi nposogamu).

\.
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A.O3HOBUXWUH,
r.UpkyTck.

MNpeanaraemsiit NpourpbiBaTent KOM-
NaKkT-A4UCKOB NpeAHa3HayeH Ans BoC-
NPOU3BEAEHUA 3aNUCEN C MY3biKanbHbIX
avckos chopmara Audio CD.

Bce o6nagareny MK 3Hakombl ¢ auc-
kosogamu CD-ROM, ycTaHOBNEHHbLIMY B
CUCTEMHbIX Bnokax u npegHasHa4YeHHbl-
MU Ans BBOAA (CHUTBIBAHUA) uHOpMa-
UMM C Komnakr-guckos. Yacro, o6HoB-
nas ceon NK, CD-ROM s3ameHsitoT Ha
f6onee coBpeMeHHble, Hanpumep, “nu-
wyuve” unu nogaepxusaniwme copmar
DVD. Npwu atom ctapble CD-ROM ocra-
toTcA “He y aen”.

Mexay tem, cHatbid ¢ MK, Ho paGo-
Tocnoco6Hein CD-ROM MoXHO ucnonb-
30BaTbh U OTAENLHO OT KOMNbIOTEPA. [iuc-
kosoabt CD-ROM sBnsioTca yHucuum-
poBaHHbIMUY yCTpoucTBamu. bonblunH-
CTBO U3 HUX MOXeT paboTaTb aBTOHOM-
HO, ecnu Ha Hux NoaaThb nuTaHue (+5n
+12 B). Npu atom “undpposyio 4yacrTb’
OVUCKOBOAOB MOXHO He NoAKNo4vaTth
AHanoroebin CTepeocurHan CHumaer-
cA ¢ pa3beMa “Audio analog” (“Analog
audio connector”) u nogaercs Ha cTaH-
AapTHbIA NuHelHbIR Bxoa Y34. Nura-
HWe noaaeTCs Yepes 4-KOHTAKTHbIA YHY-

ITPOUI'PBIBATEJIDb
KOMITAKT-/IMCKOB

AUDIO
DIGIT. ANALOG DC INPUT
DG RGGL +§ GND +12

Q000
Yok, noTpebnnemuit CD-ROM, A
Bocnpons-

HeTournim

nuranun, B Nyck BeneHIe flo nacriopry
5 038 06 07 09
12 0,12 08(1c) 1,5

cduunposaHHbil pasbem “‘DC INPUT”.
LiokoneBska pasbemoB 06bIMHO NoOKa3a-
Ha Ha 3aaHen cteHke CD-ROM. Ha scsi-
KWW cny4an, oHa NPUBOAUTCA HA PUCYH-
Ke.

Byksamu G (GND) o6osHauaercs 06-
wwui nposoA; L — nesbid kaHan, R —
npasbiil kaHan. Ecnu npeagnonaraetrca
Cnywarb 3aNUcU Ha CTepesoHayLUHUKN,
TO k pasbeMy “Audio analog” MoOXHO He
NoAKNiYaTbCs, 8 UCNOMNbL30BaThL COOT-
BETCTBYyKLLEee rHe3no Ha nepeaHen na-
Henu aguckoeoaa YnpaeneHue Npourpbi-
BaTeneM OCYLECTBSETCS NPU NOMOLLM
ABYX AEeKOpaTUBHbLIX KHONOK Ha nepe-
OHeh naHenu guckosoaa. TakoW npowr-
pbiBaTENb MOXET BOCNPOU3BOAUTL TONb-
KO My3bikanbHble Audio CD, He Tpebyio-

LMe AONONHUTENBLHOW NPOrPaMMHO 06-
pabotku. [ipyrue cbopmatbi, Hanpumep,
MP3, He nopaepXusaloTCs.

Ins npourpbisatens yao6Ho ucnons-
30BaTh YHUMUUPOBAHHLIN Bnok nuTa-
Hua ot ctaporo MK, umetowmin sbixoa-
Hble HanpsXXeHUs NuTaHus +5n +12B n
DONYyCTUMble TOKU HECKONbKo amnep. B
TakoMm cnydae Y34 Tawke MOXHO noa-
KAYUTL K tuenu +12 B 6noka nutanus.

ABTOpPOM B pa3Hoe Bpems 6bINo u3ro-
ToBMNeHo 3 npourpbiBatens Ha paaHbixX
auckosoaax. Ansa CD-ROM mopenn
CD526D noTpebnsieMble TOKM B pas-
NUYHBIX peXumax npuseaeHs! B Tabnu-
ue. NMposepeH Takke BapuaHT NUTAHUSA
CD-ROM ot 0gHOro ucTouHuka NUTaHus
(+5 B). Mpwu 3TOM BbIBOAEI (KOHTAKTbI) “+5”
u “+12" pasbema “‘DC INPUT” coenuhs-
10TCS BMECTE, U Ha HUX NOAAETCH Hanpsi-
XeHue + 5B Bnok NnuTaHus B TakoW cxe-
Me BKNIOMEHUNA JomkeH ObiTb paccuuTaH
Ha Tok He meHee 2 ... 2,5 A. Tako# Tok
MoxeT obecneunTb ctabunuaaTtop Ha-
npskeHus Ha UMC KP142EH5A [1].

JNuteparypa
1. Paawvo, 1991, N3, C.48.

E.PABUYKO,
ct.Kenepmecckas, Agbires.

ManoraGapuTHblv’l U rPOMKUI

Npu nocTpoitke Nto6oro paanoycTpon-
CTBa, CBA3AHHOIO C BOCNPOU3BEAEHUEM
3ByKa, Hanpumep, 3BOHKA, NPUXOAUTCA
pelartb ofHy U Ty Xe 33aaayy: Kak cae-
NaTb rPOMKUM 3BYK NpW ManbiX pasme-
pax kopnyca. Paamep nnatbl 380HKa-cur-
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Hanuaaropa He Bbi3biBaeT npobnem —
ee 06bLIYHO MOXHO BMECTUTL B CNNYEM-
Hbi KOpoBoK. [ipyroe Aeno — 3BYKOCHU-
Marenb. ManorabaputHble Nbe303NEeKT-
pudeckve usnydatenu unv guHamuyec-
Kue ronosku MmowHocteo 0,1 BT Gonb-
LOW rpOMKOCTM He AaaioT. YTo Xe, cTa-
BUTb 06beMHbLIe 1-BaTTHbLIE TPOMKOTOBO-
putenu, Aa ewle ¢ CornacyoLmM TpaHe-

chopmaTtopoM? MHorue Tak ¥ nocrtyna-

10T, NULLIAA TEM CaMbiM KOHCTPYKLNIO

_3p8 ManorabapuTtHoctu. A seab Mansoie

pa3Mepbl NO3BONAKT pa3MecTUTb yC-

v VD&
!811105 ?AZZGB) ——> TpoMcTeo B NboM ygobHOM mecTe

Y npeanaraemoro 3BoHka (puc.1)
pa3mepbl NPUMEPHO B A4Ba pa3a MeHb-
LLe No CpaBHeHUIo C 1-BaTTHLIM ANHA-

MUKOM C BbiXOAHbIM
R1 8.2k

TpaHcdopmaTtopoM, a
rPOMKOCTb Aaxe bonblie

~38  3toro yaanock, Aobutbes

R2 10 6narogaps NpUMeHeHUIo
AMeKTPOMarHMTHOTO Kan-

) clona ¢ 60nbWOoN nnowa-

Oblo MeMbpaHbl, a Takke yBenudeHuto
nutaHua o 30 B.

Ye npu HanpshkeHuu nutaHua 1,5 B
B AMHaMuuyeckom uanyvaTtene BF1
CrbilHbI NPEPbLIBUCTLIE 3BYKU C Xapak-
TEepHLIM LLENKaHBbEM, NOXOXUE HA NeHUe
NTUYKU. ONuTensHOCTL NAy3 Mexay 3By-
KaMy 3aBUCUT OT EMKOCTM KOHAEHCATO-
pa C1. Npwu Harpy3ke 8 . 10 OM reHepa-
Top He paboTaeTt, NO3TOMY Hago Npume-
HATL AUHAMUYECKUE TOMNOBKU UMn Kan-
CIONU CONPOTUBNEHUEM He MeHee
40...50 OM. YBenuums HanpsbkeHue Ao
9 B (barapeika “KpoHa”), MOXHO cae-
naTb KBapTUPHbLIA 3BOHOK, OAHAKO U B
3TOM Cny4ae rpoMKOCTb YCTPOMUT Aane-
Ko He Bcex. C aneKTpoOMarHUTHLIM Kan-
cionem Tuna 0OM-4M 3Byk rpomue. Ho
HauNy4lwnin pesynsTat AaeT Kancionb
O3MK-6/1 Mpwu HanpsikeHUU NUTaHUSA
30 B 3ByKk CTOmMb rPOMKUKA, YTO YCTPOW-
CTBO MOXHO NPUMEHNATL B KAYECTBE CU-
pPEHbl B OXPAHHOM YCTPOMUCTBE.

MuTaetcs 3BoHok oT cetn 220 B. Mox-
HO MCMONbL30BaTb MOHWKAKLWUA TpaHC-
opmaTop C HaNPsXKEHMEM Ha BTOPUM-
Hol obmoTke 25.. 35 B (puc.2a), Ho npo-
Lie noracutb NULHee HanpskeHue pe-
3UCTOPOM WUIU KOHAEHCATOPOM COOTBET-
cTByoLen sBenuumHbl (puc.26 u 2B).



A.04AKOBCKUA,
c MeTponasnoBckoe ANTanCKoOro Kp

MpOoHUKHYB NPaKTU4ECKN BO BCE BUAbI
TpaHCNOPTHbLIX CPEACTB, 3NEeKTPOHUKa
He obolina cTopoHOW U Benocunep
Mpeanaraio npocToit BenocuneaHsin
cnugomeTp (puc.1)

Mpu BpaweHnm koneca ykpenneHHble
Ha cnuuax Tpu HeBoNbLLNX NOCTOSHHBLIX
MarHuTa noo4YepeaHoO NPOXOAST MUMO
YCTAHOBNEHHOrO Ha BUNKe repkoHa
SK1, koTopbii, B CBOIO odepefb, npe-
pbiBaeT Tok 6asel TpaHauctopa VT1
YacTtota cpabatbiBaHuii repkoHa npo-
NOpUMoOHanNbHa CKOPOCTU ABUXEHUS
Benocunega CosnasaeMble UMNYNbLCHI
3anyckaloT ogHOBUMBPATOP, BbINONHEH-
HbIA Ha TpaH3ucTopax VT1 u VT2

Mpu 3ambikaHuM SK1, Ha Basy VT1
NOCTYNaeT NONOXUTENbHBLIA UMNYNLC, U
ogHosubGpartop onpokuasiBaetcs B aTto
Bpems VT1 oTkpbIT, @ VT2 3akpsbIT, #
yepes npubop PA1 Tever Tok CooT-
BETCTBEHHO, YEM Bbille CKOpPOCTL Be-
nocuneaa, Tem bonblwe OTKNOHeHUe
ctpenku PA1 [uoa VD3 ymeHbliaeT
BNUSHWE Pa3psiiku anNemMeHTa nura-
HUA (CHUXEeHUs HanpshkeHusa ¢ 1,5 oo
1 B) Kongencatop C3 “ycnokauaet”
cTpenky PA1 Ha ManbiXx CKOpoCTax
[ns BbipaBHMBaHUA WKanbl npuéopa
cnyxart anemenTtel R6, R7 n C4 KHon-
ka SB1 v guoawl VD1, VD2 npegnasHa-
YeHbl ANst NPOBEPKU HaNpshKeHUs Nu-
TaHus

CIIMTOMETP

HA BEJIOCUIIE/IE

—

Puc. 1

R2 R3
33k 820

I-G T

SK1 10053 500mMK
x68
37 V03
R1
470k )

VD1

V02

vT1
G;) BL149

x6B

%] SB1

B cnugomeTtpe MOXHO NPUMEHUTL Ma-
NIOMOLLHbBIE KPEMHUEBbLIE TPAH3UCTOPLI
KT315, KT312, KT306 u repmaHuesbie
avoael 4310, 4311 ManorabapuTHelit
cTpeno4Hbi npnbop Ha 50. 300 MKA —
noboro Tuna B kadecTBe UCTOYHUKA
MUTAHUS MOXHO UCNOSb30BaTh OOLIKHO-
BEHHylo BaTtapeiiky Ha 1,5 B, ogHaxko s
6pan TOK C yCTAHOBNEHHOW Ha BENOCH-
neg “AMHaMky’, npegBapyuTensHO cTa-
6unuanposas HanpshkeHue

B xayecTtBe SONONHEHUS K CAUOOMET-
PY MOXHO caenatb U3aMepuTens “‘nytn”
Lns atoro notpebyetcs TONbKO OOLIK-
HOBEHHbIN MUKpPOKanbkynaTop K kHon-

Ke “paBHO” nognauBsaloTcs Asa nposoa-
HUKa (pKUc.2), KOTOPbIE COSANHSIIOTCSA C
repkoHoM SK1 B Toukax A u B (puc 1).
Mepea Ha4anom ABUXEHUSt BKNIOYUTE
KanbKynsiTop U BbIMUCNUTE YMCNO S

_il_2nR
K 3
rae R — paguyc xoneca senocuneaa,
| — ANWHA OKPYXHOCTHU Koneca,
K — koacbdHUumMenT, yunThiBaIoWUA
UCNoNb30BaHWE TPEX MarHUToB.
Mocne BbIMUCNEHUS S HAXMUTE “paB-
HO" — 1 Bnepea
Cyactnusoro nytut

S

Mpeanaraemsle CUrHaNU3aTopbl MOX-
HO MCMONb30BaTh B PA3NUYHbLIX UrpyLL-
Kax, ABEpHbIX 3BOHKAX, U3BELATeNAX U
™

Mepsbid curHanuzatop (pmc.1) Bui-
NOMHEeH Ha reHepaTtope u3 2-X TpaH3u-

A.TEPEHTbLEB,
rHabepexHble YenHol

pocTble curHanusarTopbl

ctopos OH npeactaensiet cobown ycu-
nuTenb C NONOXUTENbHON obpaTHon
cesasblo no uenu C1-R4 Mogbop atux
3NEeMEHTOB onpeaensieT 4YacToTy npe-
pbIBUCTOrO curHana reHepatopa B
uenun amutTepa VT2 cTout ceeroauon

Puc. 2
X 5.5MA BF1 % 9MA
TK-67
(50 OM)
M —= GB1
@ 458
V12
KT3102r ) x KT302T / sa1
| Puc. 1

VD1, KOTOpbIA MUraeT B TAKT CO 3BYKO-
BbIM CUrHanNoMm 3ByKoBOW kancionb BF 1
UCNonbL30BaH OT TenetoHHOro annapa-
Ta TA-68, Tuna TK-67, Ho nyylie noaoi-
aet kanctonb Tuna “Tecna” (50 Om)
TpaHnauctopbl — Tuna KT3107J1-K n
KT3102I-E ¢ koadpdpuuneHtTom ycune-
Hust He MeHee 500

3ByKoBoOW curHanuaatop “Kanapenka”
(puc.2) n3naeT NnpepbiBUCTLIN 3BYK, MO-
XOXWI Ha Tpenu kaHapenkun CurHanu-
3aTop cobpaH nNo cxeme HeCUMMETpUH-
HOro MynsTUBUBpaTopa Ha 2-x TPaH3N-
cTopax TpaH3UCTOpbl OTKPLIBAIOTCH
noodepeaHo [lpu atom kancions BF1
M3gaeT 3ByK, 4acToTa U ANUTENbHOCTb
KOTOporo nopbupalorcs pesucropamu
R2 n R4 Bonee kauecTBeHHOe 3By4a-
HUe obecneunT TenedoHHbIA Kanclonb
Tuna “Tecna” conpoTtusnennem 50 Om
TpaHnaucTopsl KT3102I" 3ameHstioTes Ha
KT3102E wnu KT342 c koaddpuumeH-
ToMm ycuneHus Gonee 500



C.OPNOB,
r MockBa

Kartywka L3, kongeHcatop C8 u Bapu-
Kan, umetowmica B coctase MC3362,
o6pasyloT KOHTYp BTOpPOro retepoauHa,
yacToTa KOTOporo MeHsieTCs B Npeaenax
ot 26,555 no 26,600 MMy ¢ warom 5 kI
Bropon retepoaun pabotaer coBmecT-
HO C CUHTE3aTOpPOM YacToTbl Hanpsike-
Hue retepoauHa ¢ BbiBoga 20 MC3362
nocrynaert Ha Mukpocxemy LM7001, yc-
TAHOBMEHHYIO B 6rioke MUKPOKOHTponne-
pa v cuHTEe3aTopa, a HanpsiXxeHue ynpas-
NeHus BapuKanoMm, COOTBETCTBEHHO,
npuxoguT U3 aToro Gnoka Ha BbiBoA 23
MC3362

CwurHan BTOpoO# NPOMeXyTo4HOM yac-
TOTbl (pUNLTPYETCH KepaMUYecKUM
dunbTpom Z2 (vacrota— 10,7 My, no-
noca nponyckaHua — 180 kl'u) u nocry-
naet aanee Ha TPETUIN cMecuTenb (Yac-
TOTA TPETLErO reTepoavHa cTatununaun-
poBaHa kBapuem ZQ1 Ha 10,245 Mlu)
Hanee 4epe3 fONONHUTENbHbLIN yCUNu-
Tenb Ha TpaHauctope VT2 u ewe oauH

CKAHUPYIOLLUU S

NMPNEMHWMK

(Mpoponxexnue. Hauano B N8/05)

Kepamuyeckui punetp Z3 Ha yacToTy
10,7 My ¢ nonocoh NponyckaHusa
180 kl'u curHan nopaercs Ha nemony-
natop wupokononocHon YM (WFM)

Curnan M43 dunerpyetcs kepamuiec-
KuMm cunsTpom Z1 (vacrora — 455 kly,
nonoca nponyckaHusa — 9 kl'u) n nocry-
naet Ha AEeMOAYNATOP Y3KOMONOCHON
YM (NFM), a uepes koHaeHcaTtop C14
— Ha AM-gemopnynaTtop [LemoaynsTop
y3kononocHon YM, umelowmincs B co-
ctaBe MC3362, paboraet coBMecCTHO ¢
KepamMu4eckum guckpumuHaTopom ZQ2
Ha yacToTy 455 kl'u Takoe peluexue
ABNSETCSH OTCTYNNEeHWeM OT TUMOBOW
cxeMbl Bkntoverus (hbupma MOTOROLA
pekoMeHAyeT ucnonb3oBaTb napan-
nenbHblA LC-KoHTYp)

BbIXogHOW cUrHarn ¢ uaMepurens ypos-
Hs curHana MC3362 (sbiBoa 10) uepes
YyCUNUTENb-UHBEPTOP HA TPaH3ucTope
VT1 nocrynaet Ha ALIMN MukpokoHTpon-
nepa YyBCTBUTENLHOCTL S-MeETpa pery-

nupyeTcs NepeMeHHbIM pesncTopom R3

B kauyectBe gemogynsatopos AM u
wupokononocHon YM ucnornb3yetcs
pacrnpocTpaHeHHas  Mukpocxema
CXA1691BM (AM/YM-npueMHuK ¢ ycu-
nuTernem MOLWHOCTU HA3KOW YacToTbi) B
TUMNOBOM BKMIOYEHUU (npasaa, uenu
YBY, retepoavHoOB U cMecuTenen He
Ucnonb3yloTcs)

Y106l 06ecnednTs KOMMYTaLMUIO CUr-
HanoB C BbIXOAOB AEMOAYNATOPOB Ha
Bxoai YHY, a Takke pexxum oTKnoueHus
YHY (ans pabotbl WymMmonogaBuTens),
UCMOMb3yeTCA MUKPOCXEMA aHanoroBo-
ro kommytaropa HEF4052 Mpumenenne
TaKoro KOMMyTaTopa NO3BOMMUINO NPOU3-
BOAUTL NepeknoreHns “marko”, 6es 3a-
METHbIX LLEeNYKOB OT NEepexofHbIX npo-
Leccos

B 6noke nuTaHus B kayecrse ctabu-
nusaTopa HanpskeHUs ucnonb3yercs
KP142EH5A vnu ananornyHas (7805) ¢
BbIXOAHbLIM HanpsixeHnem 5 B

Puc. 3

C3|

151:1 1&1:2
7 2MHz n

130p]1
Cé1

| P
C51|
I
R3| R4 °
1 10k

fa >

ce R10
| | |
! -
LM7001
118
R6 1k
3 " | |
S | BC 847C
4 3 01
5 12
& 1
N _ u
7 f& lc12 +!C13 560 uH
8 le DRS 10k I" I47 OuF

Bee NopTht 16F819 na semrio Yepes 150nd

. oy
560 uH
c14
CPU 167819 | IE‘ -EE
L{ raz RA1 I I
2| ps rad 7 59(:8
Bp
3 RA4 osc 16
j 70 |4MHz
< KBD |L (OMCLR osc
v v
- R13 4 7k
Gacee] &1 ran RBY [oaTA & X ] [ {3 ] rsosarx |
R14_33K
Ty 2] ret RS-232 RX
{izc o} &1 re2
12C-dat 2] re3 oo |

I_ SHYMPLCXEMHO® 1PO2PaMMUPOSaHLe




Puc. 4 :E, I” Hus" dunetp Ha VT1 nutaercs oT
=01 o MukpocxeMbl MC3362, ycraHoBneH-
57 5571 DAl ANC318 r1 HoW B Gnoke AemoaynaTopos, ue-
. we | o P—elen 7 | o sy Ale{__}2, Pe3 [OnofHUTenNbHLIN RC-counstp
Leo T8 & 8_3f 5 R2 R10-C9. Cuuresarop LM7001 yn-
D 1= (o 1Y s B | "
| | 5 3 - s uln 713 "—%3—“ pasnseTcs No TPexnpoBogHOW cxe-
e ol 2111 . -~ 2 P |-| clz 1] wme or nopros RA2, RB4, RB5 muk-
3l s 3 o F—4Y s . Re pOKOHTponnepa.
— 4 — 4 8135 s} B 8
EEP 5 s 24 r NI oy 4 _Ej—m MporpamMHo-ynpasnsieMbie Aop-
2 7 2 s g E|-8 vl Tbl cMHTE3aTOopa (BLIBOAL! 7...9 MUK-
6 a8 6 3 o R6 pocxeMbl LM7001) ucnonb3yrorcs
7 7 F L‘:l“lm AN KOMMYTauuM AeMOoAynaTopos
=L 7arC164 L 7aHCIBe Gcle s] npuemHuka AM/NFM/WFM, a Taioke
€N » , (B ] AN ynpasnehus YHUY. MopTbl MUK-
H pocxeMbl LM7001 peanusoBaHbl No
- R1..R8 820 CXeMe C “OTKPbITbIM KOMNEeKTopoM”.
: 3 Ong yMeHblIeHUs HABOAOK NO NUTa-
@1 VD1 VD2 Huio HanpsbkeHue 5 B va LM7001 u
sa1 a2 PIC16F819 nogaetcs Yepes pa3sasbisa-

e

YnpasneHue BCeMu aneMeHTamu npu-
eMHUKa OCYyLLECTBNAET MUKPOKOHTPOI-
nep PIC16F819 cdupmbl MICROCHIP,
ABNAOWWACS “cepaueM” Brioka MUKPOKOH-
Tponnepa v cuHtesaropa (puc.3). [laHHas
MuKpocxema umeet 2048 cnos M3Y ans
pa3MeLleHus iporpaMmel, 256 6ant O3Y
n 256 6aint EEPROM, koTopas ucnonb-
3yeTcs AN xpaHeHus MHopmaimMm Noc-
ne BbIKIMOYEeHUA NPUeMHUKa.

Kpome Toro, PIC16F819 umeer B cBo-
eM cocTaBe 5-kaHanbHbIW aHanoro-Ludg-
poBoi npeobpasosarernb, HECKONbKO Ka-
HanoB KOTOPOro UCMONb3YIOTCH AN ound-
poBKM curHanos ot S-metpa (nopt RA3J/
ANB3), ot noteHyuomertpa “MOPOI™ (nopt
RA1/AN1) n o1 noTeHumometpa “IPKON-
CTUK" (nopT RAO/AND).

CurHansl, nocTynaiooiue oT S-metpa
1 ¢ noteHunomertpa “MNOPOI™, nocTosiH-
HO CPaBHUBAKTCA NPOrPaMMoNn, u Ha
OCHOBe CpaBHeHus BbipabaTtbiBaeTcs
peweHne o0 BKMAOYEHUW/BLIKMIOYEHUN
YHY (tak peanusoBaH wymonogasu-
Tenb), a Takke 0 GopMUPOBAHUN KOMAH-
Abt “Cron”, Korga BKOYEH PEXUM CKa-
HUPOBaHUS.

Moptel RBO, RB1, RA4 MUKPOKOHT-
porinepa UCnNonb3ylTcs ANA ynpasne-
HUS gucnneeMm u undpo-aHanorossiM
npeobpasosarenem, npu 3Tom, BBUAY
OFpaHUYEHHOro KOnuYecTsa nopTyos,
nopt RB1 (curnan “gaHHbie” LIAM) Tak-
e ucrnonb3yeTcs Kak curHan “crpob”
ANSA ynpasneHus gucnneem.

Lns npuema nHcpopmauum o cocros-
Huy kriasuatypbl y PIC16F819 ucnonb-
3yeTcsa pexwum, korga Bxop “cbpoc”
(MCLR) npeBpatuaetcs B 0ONONHUTENb-
Hbi nopT RAS (nopt RA5 MoxeT pabo-
TaTb TONbkKo Ha npuem). MopTel RB2,
RB3 ucnonb3ayiorcs ana dopMupoBaHUs
curHanos wuksl 12C (ynpasneHue TioHe-
poM KS-H-148).

MopTtel RB6, RB7, MCLR/RAS BbiBe-
O€eHbl HA pa3beM Ans BHYTPUCXEMHOTO
NporpaMMMpoOBaHUA MUKPOKOHTpONNe-
pa (370 no3sonseT “3anuBaTb NpoLnB-
KW”, He n3Bnekas MUKpocxemy). Kpome
TOrO, K 3TOMYy pasbemy Takke NOAKIio-
yaetcsa uHTepdpeinc RS-232 ans csssun
C “6OnbLUMM” KOMNLIOTEPOM.

UHTepdenc RS-232 peanusosaH no
yNpouwleHHON cxeMe — HanpsikeHue Ha
BbIXoAe cocTaBnsieT He 12 B, kak Toro
TpebyeT craHaapt, a 0/+5 B. Ho, kak
NpaBuno, 3TUX HaNPSXKEHUN focTaroud-
HO aAns koppekTHoW pabotel COM-nop-
Ta abcontTHOro GONLLWNHCTBA KOMIMbIO-
TEpos.

MuKpokoHTpONnep TakTUpyeTcs reHe-
paTopoM, YacToTa KOToporo cTabunuan-
posaHa keapueMm ZQ2 Ha 4 Mluy. UsHa-
YanbHO NNAHWMPOBANOCh UCNONbL3OBATL
kBapu Ha yactory 10 MIy, HO 13 coob-
paXeHu yMeHblueHUs “UnudpoBbix” wy-
MoB vacTtota 6bina CHwkeHa. [ins obec-
neuyeHust paboTbl aNropuTMOB ynpasne-
HUS NPUEMHUKOM MOXHO 6bino 6bl 06oit-
TUCb U BCTpoeHHbIM B PIC16F819 RC-
reHepaTopoM, HO AN peanqaawuv npo-
Tokona RS-232 tpebyetca aocraTouHo
crabunbHas onopHas Yacrora.

C uenbto 6noknposku “uncposbix”
LWYMOB MUKPOKOHTpONRepa BCce ero nop-
Tbl “3a3emMneHbl” Yepe3 KOHAEHCcaTopb!
eMkocCTbi0 150 N® (Ha NpUHUUNManLHON
CXeMe He NnoKasaHbl).

YT1o6bl Lar HacTporku NpueMHuka
caenatb MeHblue 50 klMy (war HacTpon-
KU retepoguHa TioHepa KS-H-148), B
CXeMe BTOpOro retepognHa ucnonb3syer-
CSl CUHTE3ATOp YacTOThbl HA MUKpOCXEME
LM7001 (war HacTpoiiku BTOpOro rete-
poauHa — 5 k). Mukpocxema LM7001
u ounetp cucreMsl PAMNY Ha TpaHsuc-
Tope VT1 BKIOYEHbI MO TUMOBOMA CXEME.,
C uenbio yMeHbLIeHUs WyMoB “yaepxa-

owmre ounbtpol L1-C12-C13 n L2-C14
COOTBETCTBEHHO.

Bbnok nHavkauuu (puc.4) npeagHasHa-
YeH ansa oTobpaxeHus 3Ha4YeHUs 4acTo-
Tbl HACTPOWKW, @ Talcke BbIBOAA ApYron
pabouei MHdpopmMauynn B npotecce pa-
60Tbl NPUEMHUKA U ynpasneHus uMm. B
KayecTse aucnnes, orobpaxatoulero
MHOPMALMIO, UCMONb3YETCH UHAWKATOP
ANC-318A, koTtopbli NnpeacTasnseT co-
6o uudposor 9-pa3psaHbIR UHOUKATOP
CO CXeMOW coeanHeHUs CBETOAUOA0B C
“obWwmMM KaToaom”.

[ins ynpasneHus ungukaropom AJC-
318A ucnonbayetcs 16-pa3pagHbIv noc-
neposaTenbHO-NapannenbHLIi CABUIO-
Bbll pErucTp, peanusoBaHHbIN Ha OBYX
nocnenosartenbHO coeauHeHHbIx 8-pas-
PSAHBIX CABUTOBbLIX perucTpax (MUKpo-
cxembl DD1 1 DD2). Tak kak anst ynpas-
nexvs naaukaropom ANC-318A Tpeby-
etcs 17 oagHOBUTHBIX pa3psiaos, a B Ha-
NUYUN UMEeeTCs TONbKo 16, 0auH CeMu-
CerMeHTHbIV MHAWKATOp B AUCNNnee npu-
eMHuKa He 3agencTeoBaH. KoHgeHcaTo-
pol C1 1 C2 cnyxar ons yMeHbLUeHUA
“undpoBbix” LWYMOB.

Pesuctopbl R1...R8 sBnsoTca Tokoor-
PaHUYNBAIOLLIUMI Y ONPEAENSIOT SPKOCTb
CBeMEHNUS aNeMeHTOB uHaukartopa. Pesu-
ctop R9 cnyxur ana “nograrmsanust” npu-
€MHOr0 NopTa MUKPOKOHTpPOIepa K ypoB-
HIO norudeckon “1”, obecneuvsaroiEMy
paboTy knasuaTtypbl (knasuatypa B AaH-
HOM CRnyyae coaepXuT ase kHomnku SA1
1 SA2, nogKnoYeHHble Yepe3 pas3Badbl-
Bawowwme amoasbl VD1 n VD2).

TakuMm o6pa3om, gucnren 3aHumaet 3
nopTa MUKpPOKOHTpornnepa (2 nopra Ha-
CTPOEHb! Ha BbIXOA W OAWH MOPT — Ha
Bxoa). Bca noruka chopMupoBanms UH-
cdopmaumm Ha nHgukaTope U paboTol
KnaBnartypbl peanvayeTtcs nporpamm-
HbIM NyTEM.

(MpoponxeHue cnenyert)



A.KALIKAPOB,
r.CaHkT-MeTepbypr.

OnTo3aneKkTpoHHblE€ pene Ha OCHoBe
MOTM-TexHoNorMM NPoYHO 3aBoeBany
CBOI0 HUWY B pasnuU4HbIX paguoanek-
TPOHHLIX ycTponcTeax. Hanbonee
3HAUUTENBHBIMW NpeumyulecTBamMu
3TUX COBpPEMEHHbIX npubopos sBns-
10TCA ranbBaHnyeckas pasBsi3ka ue-
nen ynpasneHna u KOMMyTauuu, bec-
LWWYMHOCTb U AOMroBeqHocTb B pabo-
Te, BO3MOXHOCTb KOMMYyTauuu yCT-

OMNTOJJIEKTPOHHbIE
MOII-PEJIE

poicTe ¢ notpebneHnem Toka Gonee
100 MA (Ao 1 A B anekTpudeckux ue-
NSAX BLICOKOTO HANPsXeHNsi, B TOM YKC-
ne, B uensx ¢ HanpsbkeHnem 220 B) ¢
ManbiM TOKOM ynpasneHus (eAnHUUbI
munnuamnep). Manoe conpoTtusne-
HWE B OTKPLITOM COCTOSIHMM NO3BONS-
eT MUCNonb3oBaTb ONTOJEKTPOHHbLIE
pene Ans nNofHOUEHHON 3aMeHb! nek-
TPOMarHUTHbIX pefne COOTBETCTBYIO-

Tabn.1. OnTo3nexkTpoHHble MOM-pene manok MoLWHOCTH
(BLINYCKaOTCA B N1IacTMAacCOBLIX KOpnycax, HanpsbkeHue npo6os nsonsauvm U,;=1500 B)

e MOLYHOCTH, a TaKkKe NMpUMeHATL
ONTO3NEKTPOHHbIE perne B TeENeKoMmy-
HUKAUMOHHOW TEXHUKE U B KauecTee
aHanoroBbLIX MyNbTUNNEKCOPOB-KOM-
MYyTaTopoB.

LDoctarouyHo 6onbwas MOWHOCTL
paccesHus (y pasHbiX Nnpubopos — OT
0.4 no 1 BT) 1 KOMNaKTHLIA KOpNYyC,
BblAepXuUBawLWnUiA HanpsxeHne Npo-
6os 500...5000 B (y pasHbix TMNOB

M ‘“’ MA
KP293KMN1A SM14A - 60 250 5 N
KP293KM1E 511145 Eeygﬂ%ﬁgi:gge pene ¢ opo - pp.g 230 100 25 2 5 42‘é oo
KP293KN1B 5N14B ap 400 80 40 - *oR
KP293KM2A Sn1daA Perne nOCTOAHHOIO TOka “ 60 320 2 2-1 on;
KP293KM26  5M14.16 278 TOSTORD CORHOM ppp 230 150 10 1 5 oo e
KP293KM2B  5M14.18 P 400 120 20 A
KPZOSKIBA  STHASA [ o6 pene o sy 60 220 5 Fol mwom
KP203KM3E  5M14.35 ¢ WYRBIPERTERios b ABYMA Dipg 230 80 25 2 5 e
KP293KN3B 5M114.3B P 400 60 40 X0
6-5 — BbiXOf
KP293KI4A 5Mn14.2A Pene noCToRHHOrO ToKa € iBYMS 60 320 2 Kal
KP293KMab  5Ntd.26  STE AU IO ABY DIP-8 230 150 10 1 5 KP293KM3
KP293KI4B 5M4.28 P 400 120 20 Y
KP293KN5A 5N14.5A [AsyHanpasJsieHHOEe perne ¢ oHOM 60 250 5 2.1 — BYOm:
KP293KMsb 5M14.56 napoin HOPMarnLHO 3AMKHYTbIX DiP-6 230 100 25 2 5 46— suxno‘
KP293KMSB  5MM45B  kowraktos 350 60 50 A
KP293KMeA 5M114.6A o 60 320 2 N
KP293KMIBE 5465 O MOCTOANNOTO ToKa ¢ oakol  ppg 230 150 10 1 5 Ly T oom
KP293KneB 5M14.6B p 350 110 20 A
KP293KN7A S5M14.7A [lByHanpaBneHHOE perne ¢ AByMS 60 220 5 Kak
KP293KM7b 5N14.76 napami HoPManb HO-3aMKHY THIX DIP-8 230 80 25 2 5 KP293KM3
KP293KM7B  5MM4.7B  KoHTakToB 350 60 50 y
KP293KN8A 5M14.8A Pere nocTosHHOIO ToKa ¢ ABYyMS 60 320 5 Kak
KP293KNsb 5M14.8b napamy HopMarsHO-3aMKHYTbIX DiP-8 230 80 25 1 5 KP293KM4
KP293KMnsB 5(114.8B KOHTaKTOB 350 60 20 y
KP293KM9A 5M14.9A [lByHanpasnexHoe pene 60 220 5 Ka
KP293KN95G 5M14.96 c n)é ae‘:gnoqag OME KOHTaKkTamu DiP-8 . 80 25 2 5 I@ZQgKHB
KP293KTI9B  5M114.9B p s 350 60 50 Y
KP293KIM10A 5M14.10A Perie NoCTOSHHOIO Toka 60 320 5 Kak
KP293KI1106 5M14.106 c iee et?mozanoH MW KOHTaKTaM Die-8 230 110 10 ! 5 KP293KMN4
KP293KMMOB  5M14.10B P s " 350 80 20 y
[lByHanpaeneHHoe pene u aaTuuk 72-;:92(55;'
5MM14,32b Tot xe Bbi3bIBHOIO CUrHanNa B O{HOM DIP-8 230 100 25 2 5 5.6 — on;_l’
kopnyce 3-4 — BbixOA
5111038 Hosas OpHokaHanbHbit ONTO3NEKTPOH- SOP-4 350 120 Her namnHbix 05 5 4-2 — Bx0A;
Moferns Hbli KOMMYTATOp A& ! 4-3 — BbIXOA
OfHOKaHANbHBIA ONTOJNEKTPOH- o .
KP449KIN1BP ;1008:;; Hbil KOMMYTaTOP, HOPMarbHO DiP-4 350 130 Herv naHHbiX 05 25 45_'32__ ::;35‘
A PA3OMKHYTbIE KOHTaKTbl A
OfHOKaHArb MBI ONTOANEKTPOH- P .
KP449KNn2spP ::::; HbIA KOMMYTaTOpP, HOPManNLHO DIP-4 350 90 Her aanHbix 0,5 25 41_32___ Bi)l(sg‘i

3aMKHYTbie KOHTAaKThbi



npubopos), NO3BONAIOT NPUMEHSATH
onToanekTpoHuble MOI-pene B co-
BPEMEHHbIX aHanoro-undpoBLIX yCT-
POMCTBax U YCTPONCTBAX ynpaBneHus,
paboralowux B KpYrnocyTOYHOM pe-
»ume. Ocobo cnegyeT BbIgENUTL ON-
TO3MNEKTPOHHbIE pene, npeaHasHa4YeH-
Hble ANA KOMMYyTauuW yCTpOWCTB B
Lensix Kak NOCTOSIHHOrO, Tak U nepe-

MeHHoro Toka. [puBoguMbIe cnpaBoy-
Hble cBeaeHus No3BonaT nogobpartb
ONTO3NEKTPOHHOE pene ans addek-
TUBHOWN paboTbl B LUMPOKOM ChekTpe
3apad n ycnosuin, ocywecTeuTb noa-
6op npubopa ans 3ameHbl HeUcnpas-
HOro aHanora.

B tabn.1...4 ykasaHb! BXOOHbLIE U Bbi-
XOAHble BbIBOALI ONTO3MNEKTPOHHbIX

Ta6n.2. OnToanekTpoHHbie MOlM-pene cpeaHel MOLLHOCTH
(BbinycKalTCst B NNacTMacCcoBbiX Kopnycax, HanpshkeHue npo6os nsonauum U,,,=1500 B)

" M

KP293KM11AN 5M19A1 LByHanpasr SP-12 2000
KP293KM1ben 5M1961 C O[HOW NApCW KOKTAKTOB 400 700
KP293KM12AnM 5M20A1 Perne NoCTOSHHOT SIP-12 60 2000
KP293KM12BI  5M20B1 ©Me NOCTORKHOTO ToKa i 400 700

Ta6n.3. OnTo3nekTpOHHbIE pene NepeMeHHOro Toka
(BLINYCKaTCA B NAACTMAcCOBbIX KOopnycax)

¥ Ugoni. maxs | kow: max,

OnTonapa C CUMUCTOPHBLIM BbIXOROM,

AOY163 5Ms50 BKIMIOYEHVE B MPOU3BOSbHLIA MOMEHT DiP-8 400 100
BpeMeHu
5151 51150 OnTonapa € CUMWCTOPHBIM BbIXOGOM, DIP-8 400 100
BKIiOuEeHMe Npu nepexoge ¢asbi YEPE3 HOMb
KP203KM3MN 5M19T1 Ontonapa ¢ CMMUCTOPHBIM BbIXOAOM, SP-12 400

BKMoYeHWe Npu nepexoge ass yepes Homb

Ta6n.4. OnToanekTpoHHbIe pene cepun K294
(BLICOKOHaAEXHDbIE ONTO3MEKTPOHHbLIE KOMMYTaTOPbl, BbINYCKAKTCA B FTepMETUYHbIX METannocTeKNsHHbIX Kopnycax)

1000

pene, 4TO NO3BONUT NOAKNIOYATL NPU-
Gopbl, He obpawasicb kK gpyrum cne-
UManU3npoBaHHbLIM CNpPaBOYHUKAM.
MNpubopbl cepun K294, u ocobeHHo
cepum K449, senalrcs Hanbonee co-
BPEMEHHBLIMK pa3paboTKaMK 3NEeKTPOH-
HOW NPOMBILLNEHHOCTH, CTaBLUMMKY [0-
CTYNHBLIMU CErofiHst LUIUPOKOMY KpyTy pa-
avocneumnanucToB U paguoniobuteneit.

1"

5 20/5 2,4,6 — Beixon
05 10 11-10 — BX0A,
25 2075 6-4 — BLOR

lax,
MA
2-1 — BX0O4,
2 50 10 4-6 — BbDOL
cumucTopa
3 1000 10 KaxkyAOY163
11-10 — Bx04,
3 1000 10 2-6 — Bbixop
CHMUVCTOPOB

K294KN7AN 0,2/2,9

K294KM2AN 0,4/1.9

K294KN7b611 OpfHoKaHarnbHoe pene NOCTOAKHOID 1 1,6/1,0 1-2 — Bx04

K294KMN26N nepeMerHoro Toxa 3,2/0,65 4-3 — BoIXOf

K294KN7BMN 4,0/0,6

K294KN2BN 8,0/0,44

K294KN5AN 0,1/37

K294KMAN 0,223

K294KMSBN OgHokananbHoe pene NoCTOAHHOFO Toka 0.8/1.3 1-2 — mxop,

K294KN1BM 1,6/0.77 4-3 — BbIxOA

K294KnsBi 2,0/0,85

K294KMBN 4,0/0,55

K294KN4AI 0,415 3,1 — BxoA

K294KM4BN [ByxxaHarbHoOe pene NoCTOsIHHOIC M 3.2/0.51 12,14 — BbIXOQ
nepemMeHHoro Toxa 75— Bxog

K294KM4Bn 8,0/0,34 81— BbiXOL

K294KM6AN 01729

K294KM3AM 0.21,9 2,1 — Bxog

K294KMebn 0,8/1,0 12,14 — BoixOg

K294KN3EM [iByxKaHanbHoe pene NoCTOSHHOFC TOKa 1.6/0,65 7.6 — Bxog

K294KNeBn 2,0/0,65 10,8 — BbiXOA

K294KM3Bn 40/0,44

npumeuanue:

Umm max — MPERENLHOE HANPSIKEHNE KOMMYTaLMN

Tom max — npeaenbHbIi TOX KOMMYTaLWM

LS

weww | |

BbiX OCT

* Rorx — CONPOTUBNEHNE KOMMY TMPYIOLIMX KOHTAKTOS B OTKPbITOM COCTOSIHUN
~— BbIXOQHOE OCTATOUHOE HaNpsKeHne

*H4** \V — CKOPOCTb HAPaCTaHWUA BLIXOAHOIO HANPSHKEHUN B 3aKPHITOM COCTOSHUM



B.®E[JOPOB,
rJinneuk.

Ha kpucranne MK umeertcs 4 K6 BryT-
peHHen NnamsATH KOMaHA ¢ ANeKTpuYec-
KM CTUpaHWeM 3anncaHHbIX MHCTPYK-
umn. lMporpammuposavne EEPROM
npoussoamTcs 3a oauH npoxod. Ons
atoro EEPROM Heobxoaumo npeaea-
pUTENbLHO CTepeTh (T.€. YCTaHOBUTL 3Ha-
YeHne Bcex ero siveek paeHbIM FFH).
T.e. paxe ecnm HeobxoaMmMo nepenpor-
paMmupoBaTh Kakyto-nnbo sueiky, crne-
OYyeT NOMHOCTLIO CTEPETb NAMATHL U Ne-
penporpamMmvpoBaTh BCE €€ SAUYENKU.
MporpammupoBanvie NpoussoauTCH B
napannenkHoOM pexxmMme ¢ UICNONb30Ba-

MUKPOKOHTPOIIEP AT 5%9C5
OUPMbI &7 FIEEL

(Okonxyanue. Hayano B N8/05)

P2.6, P2.7, P3.6, P3.7 cornacHo Tabn.2
(ans 3anucu — ko 0111);

- YBEMUUMBAIOT HanpshXeHne Ha Bbl-
Bope EA/Vpp no 12 B;

- Ha BbiBOoA ALE/PROG nopator um-
nynbc oTpULaTenbHOM NONSIPHOCTY;

- NOBTOPAOT Warn 1 — 4 ans Bcex
siYeek NaMATH NPOrpamMM.

[ns koHTpons nporpamMmMupoBaHmns
AT89C51 ucnonbayer paspsagab P0.7 n
P3.4.

Ecnu sawutHble 6utol LB1 — LB3 He
yCTaHOBNEHbl, BO3MOXHA NpoBepka
(utenmne) EEPROM. MK Bkniouaercs

cornacHo puc.36, ycraHaBnvBaercs
pexum utesnss EEPROM u agpec uu-
Taemon suenku. Ha Boixoge nopra 0
AOMXHLI NPUCYTCTBOBaTL AaHHbIE, Ha-
xoAsiunecs B uMtaemon adenke. Mo
HeobxoAMMOoCTU NPOBEPAIOTCH BCE 3an-
porpaMmMmMpoBaHHbie AYEnKu.

Ons wanednTugpukaumm AT89C51
umeeT PYHKLUIO YTeHus cneukoaos
(Trabn.2). Mo agpecy 030H pacnonara-
erca mvpmMenHbi kog ATMEL — 1EH,
a no agpecy 031H — kop ycTpoicTea
51H gnsa MK AT89C51.

Civpanve EEPROM ocywectensier-

DD1ATEICH +58 DD1ATSIC5 Puc. 3
31 PLO U v o S—— PR U v o
—32 P11 PODADD) 39— —]2 P13 POOADE) 39
o 3} 3 P12 PO1ADY) 38 [ g3 M2 PO1ADY) 3B
£ ——4 P13 PO24DZ) 37— BE ——s P13 PO2(ADZ 37 -

%g ——[]5 P14 PO3@DY [ B g —s Fus PO3(AD3} 36 2
———[1s Pi5 PO4(AD4) 35— g —— s P15 PO4ADE) B §
—— 37 P16 POS(ADS) 34— —[}7 P18 POS{ADS} 34
—]8 P17 POS{aDE) BLF— —{}8 P17 PO6{ADE] 33
+582—119 RsT PO7(AD7) R +58 2119 RsT POTADT) R

110 (BXD)P3.0 EANpp 3N[J— <5128 10 (RXDIP3D EAnge 31
311 rxoyP3t ALE/PROG 303——— PROG 31 (xoyPat ALE/PRDG 30
12 iNTO P32 PR 2 012 (\iHe32 PSEN 28
13 iNT1}P33 P27 @15 28— 113 fNT1P33 P271815) 28
PEXUM PEXUM
nPoreaM- 414 (T0) P34 F2EAY) T nPorpam- 114 (10) P34 P28{A14) 27 PEXHM
"“T”a%&;““” 315 ryeas P25(A13) 261 NPOrPAMMUPOBAHMA  MUPOBAHUA 115 (11)pas P25813) 26|10 nporeAMMUPOBAHMA
RLGL— I (W) P38 P24a12) 301 Tabn 2 -Pﬁ“—z——zl: 16 (WRIP36 248120 25 Tatn 2
——f $17 (FD)P37 P23y 40— & —— 117 @BDIP37 P23(a1) 24 =
W'&:’é 18 XIAL2 P22 B[Pe—— o8 Eﬁl—;?:g 18 XTAL2 P22(A10) 23 ol
= 18 XTALT P2109) 22— &5 — 18 XTAL P21(A9 22 &S
€2 Bg1 120 eND P20p8 21— €E €2 gg1 {20 Grp P20EA8 21 <c
3-24 Ml'ul_D 5 3-2mrufcJ s
3 6]
HUEM [ONOMHUTENBHOTO HanpsXeHus
+12 B. - .
MporpammuposaHue 1 Bepudmkaums . I - S
AaHHbIX NPOU3BOAUTCA NO crneaylouie- Crtupanve kpucranna 5128
My anroputmy. 3anuce EEPROM 1 | snzB | 1 0 1 1 1
- Bkniovatotr MK cornacHo puc.3a, npu >

3TOM Ha agpecHble BXOAbl NoaaloT aa- LB1 I | s12B| 1 1 1 ! 1

PEC NPOrpaMMmUpyemMOi SHeiku nams- 3anuce 6utos 3aumrel | LB2 _Lr 5/12 B 1 1 1 0 0

TH, @ Ha LUMHY AaHHbIX — ee 3Ha4YeHune.

MogaloT HanpsxeHne NuTaHus +5 B Ha L3 | N[ |s12B| 1 ! 0 ! °

MK; Urenve EEPROM 1 1 1 0 0 1 1

- yCTaHaBNMBAIOT KOMBMHALMIO COOT- remre cnetxonos ; ; p o o o 0

BETCTBYIOLLErO [ENCTBUSA Ha MNUHUAX




Tabn. 3

He nporpammupyercs

MNporpammmpyetcs

Mporpammupyercs

Mporpammupyercs

He nporpamMmupyeTcst

He nporpammupyercs

MNporpammupye 1cs

MporpammupyeTtcs

B:x

He nporpammupyerca

He nporpammupyetca

He nporpammupyertcsa

Mporpammupyertcs

3aumra cHaTa

3anper ucnonb3o0BaHuK
komaHab MOVC
LansHewnwee nporpam-
muposanme EEPROM
6nokupoBaHo

To xe,
3anpet sepudukauum

To xe aanper ucrnonb-
30BaHWA BHELUHEWN
namnaTu xoMaHa

MK cepun AT89C51. MNpepenbHble 3KC-
nnyarauuoHHele xapaktepuctukn MK
cnegyiolimne. HanpskeHne nuraHns —
He bonee 6,6 B. Tok Harpysku BbIxoA-
HbIX NUHUI — He Bornee 15 MA. Tem-
neparypa xpaHeuus — -65.. +150°C,
pabouas Temneparypa — -55.. +125°C.

INureparypa

1. B.®egopoB. MukpokoHTponnepsl
¢dupmbl ATMEL ¢ FLASH namstbio. —
Papvnomup, 2001, NN9-12, 2002, N1.

2. B.®egopos. MukpokoHTponnep
AT89C2051 pupmbl ATMEL.. — Paguo-
mup, 2002, NN11-12.

CA NyTeM YCTaHOBKM ynpasnsiowero
xoga (Tabn.2) u nonauv Ha Beioa ALE/
PROG wmnynebca oTpuuaTtenbHoin no-
nsapHocTu gnurenbHocTbio 10 Mc. Mpu
atom Bce 4 K6 v 6utbl 3awmTtbl OyayT
CTepTHI.

[ns npeaoTeBpatleHus HeCaHKLIMOHU-
POBaHHOIO CHUTLIBAHUSI NAMSATU NPO-
rpamm umerotcs Tpu buta sawutbl LB1
— LB3, kotopble MoryT GbiTb 3anpor-
pammupoBaxbl. Vx yctaHoBka obecne-
YUBAET TpU pexuma 3awmTsl (Tabn.3).
Pexxum nporpammuposaHus GUToB 3a-
WKUTLl aKTUBU3UPYETCH NyTEM yCTa-
HOBKW COOTBETCTBYIOLLETO YNpaBnsio-
wero Kkoga cornacHo 1abn.2. 3anpor-
pammupoBaHHble GUTbI 3aWUTLI CTUpa-
I0TCH B peXume NOMHOro CTUpaHus
EEPROM.

Kak ynomuHanocs sbiwe, MK nogaep-
*uBaeT OBa 3Heprocbeperaowux pe-
xuma. PyHkuuwo IM koHTponnupyer
Mnagwuin 6ut peructpa PCON. Ecnu
OH yCTaHaBnvBeaercs B “1”, akTuBU3u-
pyetcs IM-pexum. MNpoueccop HaunHa-
€T BbLINOMNHATL XONOCTbIe onepaLuu,
copepxumoe O3Y u SFR ocraercs He-
MU3MEHHbIM, a YCTPOWUCTBA BBOAA/BLIBO-
[a HaxoAsiTCsi B aKTUBHOM COCTOSIHUM.
MK BbiigeT U3 gaHHOro CoCTORHUA
nvbo no annaparHomy cbpocy, nubo no
pesynsrary reHepaLum BekTopa npepbl-
BaHus. pu cuctemHom cbpoce npo-
rpamma Bo30BHOBWUT cBOE OeilcTBuME C
TO4KU, B KOTOPOI OHa Obina npepsBaHa.

Pexum PDM koHTponupyetcs BTO-
pbim 6utom (PCON. 1) peructpa PCON.
Ecnu ero ycranoeuts B “1”, pabora
KBapLeBOro reHeparopa byner ocra-
HoBreHa, a aaHHole B O3Y u SFR 6y-
OyT coxpaHeHbl. Bbixoa n3 PDM-pexu-
Ma — annaparHblii cbpoc, npuyem co-
nepxumoe SFR obHoBnsieTcs, a nax-
Hble B O3Y ocTalTcst HeM3MEHHbBIMM.

B rabn.4 npegcraeneHa BCA HOMEH-
Knarypa BbinyckaemMbix covpmoin ATMEL

Ta6bn. 4

ATB9C51-24A1
AT89C51-24J1
ATB9C51-24P|
ATB9C51-24Q1
AT89CH1-24AC
AT89C51-24JC
AT89C51-24PC
ATBOCS51-24QC
ATBICS51-20Al
ATBIC51-20J1
AT89C51-20PI1
AT839C51-20Q1
ATBIC51-20AC
AT89C51-20JC
ATBIC51-20PC
ATBIC51-20QC
ATBIC51-16Al
AT89C51-16J1
AT89C51-16PI
ATBIC51-16Q1
ATBAC51-16AC
ATBIC51-16JC
AT89CS51-16PC
ATB9C51-16QC
ATBIC51-12Al
ATB9CS51-12J1
AT89C51-12P1
AT89C51-12Q1
ATBIC51-12AC
ATB9C51-12JC
AT89C51-12PC
ATBIC51-12QC

TQFP
pLCC WHaycTpuarnshei i
PDIP (-40°C — +85°C)
PQFP

<24 MI'y
TQFP
PLCC Kommepueckui
PDIP (0°C — +70°C)
PQFP
TQFP
PLCC WHaycTpyansHeli
PDIP (-40°C — +85°C)
PQFP
TQFP <20 Miy

F
pLCC Kommepue ckmit
PDIP (0°C — +70°C)
PQFP
5B+ 20%

TQFP
pLCC WnayctpuansHe: it
PDIP (-40°C — +85°C)
PQFP

<16 My
TQFP
PLCC KoMmepueckuii
PDIP (0°C — +70°C)
PQFP
TQFP
pLce ViHayCTpHanbHp i
PDIP (-40°C — +85°C)
PQFP

<12 My
TQFP
pLCC Kommepueckuit
PDIP (0°C — +70°C)
PQFP



A.KOJIAYHOB,
r.lpoaHo.

EAnHCTBEHHOE OTNMYME NOCTOSIHHBIX
3anomuHatowmux yctpoincts (M3Y) or
OnepaTUBHbLIX 3aNOMUHAKWKUX YCT-
powcTe (O3Y) — aHeproHe3aBUCUMOCTb.
Ecnv npu nponagaHun HanpsikeHus nu-
TaHus nHcbopmauus, sanucaHHas 8 O3Y,
YHUNTOXAETCH, TO B MUKpocxeMe M3Y
BCE AaHHble coxpaHstoTcA. OueBuaHoO,
4YTo Ha “06bIMHBIX” TpUrrepax UM Apyrux
anemeHTax N3Y, B otnnyune ot O3Y, He
NOCTPOULWL — BeAb HWU OAWH NOruvec-
KAA 3NEMEHT U HU OflHA CXema Ha uX
ocHoBe He o6nafatoT “3aHeproHe3aBUCH-
MOCTbI0”. JJoCTuub atoro adcekTa Mox-
HO TOMbKO (hU3NYecCKUMU MeTogamu —
UNW nepexuras NnaekmMe NepemMbIvKA Ha
3anoMuMHaloen martpuue Kpucranna
(KaK B y>e ycTapeBLUMX Tak HasblBAEMbIX
ofHokpaTHO nporpammupyembix M3Y),
UM UCNONb3ys B KayecTBe 3arnoMuHa-
OWMNX syeek cneumanbHble nonessle
TpaH3ucTopbl (OAWH U3 3aTBOPOB KOTO-
pbIX NOMHOCTLIO U30NUpOBAH) — “3aro-
HAR" METOAOM 3ANEeKTpUYeckoro npobos
Ha JTOT 3aTBOp 3NEKTPOHLI (Nepenpor-
pammupyemble MN3Y, ctupaembie M3Y,
“mHoropasosble” M3Y). B nepsom cny-
yae BpeMfl xpaHeHus WHdopmauun
NpaKTU4ECKN He OrpaHUYeHO — BEePORT-
HOCTb CamMONPOU3BONBHOTO BOCCTAHOB-
nNeHns neperopeBLUei NEpeMbIMKN (Kak 1
neperopesLlUE NAMNOYKA) HAYTOXKHO
Mana; Bo BTOPOM Criydae BpeMsi XpaHe-
HWUS 3aBUCUT TONLKO OT KayecTsa “3ano-
MWHaIOLWMX™ TPAH3UCTOPOB (TOKA YTEYKN

[MOCTOAHHbBIE 3ATNTOMUHAIOWMWE
YCTPOUCTBA

WU30NMPOBAHHOMO — “NnaBaoLero” — 3ar-
BOpa) U AN OTe4eCTBEHHbIX MUKPOCXEM
cepun KP573P®... npesblwaet 10 ner,
ans uMnoptHbix — 40...100 ner. Knac-
cupuKkaLnsa CEMEACTB CYLLECTBYIOLWNX
M3Y noapo6HO nokasaHa Ha puc.1.
Han6onbliee pacnpocrpaHeHue B
COBpEMEHHOW TEXHWKE NONy4nn nepe-
nporpammupyemble MN3Y, nsroroBneH-
Hble no TIU3MON-TexHonorum (Ha none-
BbIX TPAH3UCTOPAX C U3ONUPOBAHHBIM
3aTBOPOM C NABUHHON UHXEKLUEN 3aps-
pa). Mpuyem ata TeXHONOMMs HacToNb-
KO nonynsipHa, YTo ceivac naxe oaHo-
KpaTtHO nporpammupyemble MN3Y nsro-
TaBnMBAIOT HA €e OCHOBE — TONbKO AN
yAeLeBneHns MUKPOCXEMbI B HEE He
BCTPAMBAOT CXEMbI ANS CTUPAHUSA WUH-
dopmanun. Mukpocxembl ¢ nepexurae-
MbIMW NEPEMbIMKAMU OCTanUChb B Npo-
LUNoM BEKe, Y HUX O4EHb 4acToO BCTpe-
yaetcs bpak — HEKOTOpble NEPEMbIMKA
B COBEpLUEHHO HOBO MUKPOCXEME OKa-
3bIBAOTCA NEPErOPEBLUMMU (ECINU UX ME-
Hee fecATKa, 3TO CYUTAETCA HOPMOMW), a
ANsi COBPEMEHHOW TEXHUKM AaXe oaHa-
eaunHCcTBEHHasn “HepaboTawwas” suei-
ka — Karactpodpa. B nepenporpammu-
pyeMbIX MUKpocxemax, 0COBeHHO UM-
nopTHbIX, 6pak He BCcTpeyaercs. K Tomy
e, 3anoMuHaLWasn sueika MUKpocxe-
mbl JIU3MOTM ropasno meHblue no pas-
MepaM (OHa COCTOUT U3 OZHOrC TPaH3n-
cTOpa, @ B MUKPOCXEMaX € NepemMblvka-
MU OAHa TOMbKO Nepemblyka pas B fe-

cATb Gonblue TpaHaucTopa), T.e. Kpuc-
Tann Toro e pasmepa (1 oAUHaKOBOW
LUEeHbl) TaKoW MUKpocxeMbl Bynetr uMeTs
ropasno G6onblyo eMKOCTb NaMATH.

Tak kak 3anuchk u cTupatxue uHcopma-
LuMm B nepenporpaMmmupyembie MN3Y —
usndeckm NpoLecc, CBA3aHHbLIA C Npo-
6oem ananekTpuka (B otnuyue ot O3Y,
Y KOTOpbIX MpW 3anucy NOnpocTy nepe-
KAOYaTCs TpUrrepbl), TO KONUYECTBO
umknos 3anucu B M3Y orpaHuyeHo, a
NpoAOMKUTENBHOCTL LMKNa 3anucu B
MN3Y ropa3sno Gonbiue, yem B O3Y. Beab
npu kaxaom npo6oe AnanekTpuka npo-
UCXOAWUT OYEHb HE3HauUTENbLHOE YXYA-
LUeHWe ero CBOWCTB, U3-3a JYero BpeMs
XpaHeHUs UHOopMaLIMKM yMeHbLIAETCS.
B 3aBucumocTtn ot Tuna MN3Y, konuye-
CTBO LMKIOB 3annch He [OMKHO NPEBbI-
watb 100 (ans N3Y c ynbrpacmoneto-
BblM cTUpaHuem) u 10...1000 Toicay Ans
N3Y ¢ anekTpuyeckum cTupaHuem. He-
CKOMbKO NeT Hasag 6binu aHoHCUpoBa-
Hbl MMKPOCXEMbI ¢heppoaNeKTpPUHECKON
namATi (paboTatoT NO NPUHLIMNY KOMMb-
1OTEPHON UCKETBI) C HEOrpaHUYEHHbIM
KONMMYECTBOM LMKITOB 3amnucu; B LUMPO-
KO npopaxe OHU NOKa He BCTpevaloT-
cs.

Mo TO# Xe NPUYUHE 3anMUCb KaXKAOTo
baita B MN3Y 3anumaer 1...10 MCc — B
NECATKU ThicaY pas 6onbLue, yem B O3Y.
Cam no cebe anexkTpuyeckuii npobon —
MHEPLIMOHHBIA X NNABHO HapacTalowmi
npoLece, Tak YTO yMeHbLUUTL ero Bpe-

Puc. 1 Mukpocxemsl
n3y
"Opwnopazossie” rlepenporpaMMupyeMuel
\ TpeGyowme
C nepexuraembiMU NepembitKamMi MIPEABAPHTENLHOTO
eMbl " "
(Bpems 3anuch —50 200 Mc) C "nnasawwwuM’ 3aTBOPOM CTUpaHus
He tpebyowme
npegeapuTensHoro
CTUpaHHa
Crupanve Crupanne
KP573P®  (Bpems 27C (epems ynbTpadMoneToBbIM 3NEKTPUHECKUMM
3anucnu—-20 50 mc) 3anucu-0,05 2mc) ceeTom (10 30 muH) curHanamu (10 ¢)
{ 27C ,KP573P® ) { 49F )
Wnrepdeiic C nocnepoBatenbHbIM C napannenbHbiM Tonbko co
MICROWRE { 93C )| nHTepdeicom wHTepdeicom CTPaHWYHOV 3anucbio
(FLASH, 29C )
—
o o Co cTpaHuuHou 1
Wntepdeiic SPI Wntepdeiic 12C - =
(25 , 45DB ) ( 24C ) 6"’“("’5‘2’; éa"”;c"“




Ta6n. 1

K155PE3 TC 32x8
KP541PT1 TC
KP556PT4 oK 256 x4
KP556PT11 TC
KPS56PT5 oK
KP556PT17 TC 512x8
KP541PT2 TC
KP556PTE oK 2¢x8
KP556PT7 TC
KP556PT12 oK xa
KP556PT13 TC
KPS56PT14 oK oexa
KP556PT15 TC
KP556PT16 TC 8cx8

Ure

Mpsiveie Musepensie 11 ]
10..14 1.7,9 15 16 8 70
55
1.7,15 9..12 13,14 16 8 60
60
90
1..8,23 9.11,13.17 18,19 20,21 22 24 12 o
1.8,21.23  9.11,13.17 18,19 20 2 12 75
70
1.7,15.47 11..14 8.10 18 9 60
1.8, 15..17 11..14 8 18 9 60
1..8,18,19,21..23 9..11,13.17 20 24 12 100

Mpymevanue: * TC — BLIXOA “C Tpems cocTosHUAMMU”; OK — BbIXO[ “C OTKPLITHIM KONNEKTOPOM”.

M$ NPaKTUHECKN HEBO3MOXHO. MoaTomy
ANS yCKOpeHus npoLecca 3anucu (B co-
BpeMeHHON TexHuke MerabaintHole MN3Y
— He peaKOCTb, a NpY TAKOW CKOPOCTU
OHW GynyT 3anuCbiBATLCA HECKONBKO
4acoB) NPUXOAWTCH UATU Ha PasnNUYHLIe
yxuilpeHus. Camoe pacnpocTpaHeHHoe
— TaK HasblBaeMblil “CTpaHU4YHbIW® pe-
XM, 3aKMIO4YaETCs OH B TOM, YTO Ha Kpu-
cranne MN3Y dopmmpyioT O3Y HeGONb-
woro o6vema (06bI4HO B 64...512 pa3
MeHbllie obbema M3Y), B pexvme 3anu-
cn undopmaums sanucsisaercs B O3Y
¢ 06bi4HOM ans O3Y ckopocTbio, U NOC-
ne 3anonxenus O3Y (unn nocne cnewuu-
anbHOro curHana) MHopmauus U3 Hero

nepenucbiBaetcs B N3Y — Bce 3anucaH-
Hble B O3Y BGaiTbl — 32 yrnomMsiHyTble
Bbiwe 1...10 mc. Ho y atoro pexuma
€CTb CBOW OrpaHuyeHus.

[ns Hayana paccMOTPUM MUKpocxe-
Mbl C NepexuraembiMn nepemMbiukamMm —
K HUM OTHOCATCS MUKPOCXEMbI Cepuit
KP541PT..., KP556PT... u K155PE3. 311
MUKPOCXEMbI 6E3HAAEXKHO YCTapen, noaTo-
MY UCTONb30BATL UX B HOBBIX KOHCTPYKLIMSIX
He pekoMeHayetcsi. Ho Ha pblHKax oHW cTo-
AT “CMellHble AeHbM”, NOSTOMY YNOMS-
HYTbl B HacTOsLLEN cTaTbe.

PacnonoxeHue BbIBOQOB 3TUX MUKPO-
cxem npuBedeHo B 1abn.1. MNepeknioue-
HUe pexuMoB paboTbl y HUX NPOU3BO-

autcs no exoaam CS — “coBpeMEeHHbIX”
exoaoB WR/RD u OE y Hux HeT. B “ync-
ThiX” MUKpOCXeMax BO BCeX paspsaax
3anucaHbl “Hynun” (Tonbko y KP556PT5
— “eAnMHULB"), U B NpoLiecce nporpam-
MUPOBAHUS B HYXHbIX paspsgax 3tu
YPOBHU 3aMEHSIOTCS NPOTUBONOSOXHbI-
MU. Y HEKOTOPbIX MUKPOCXEM BbiXOAbl
[aHHbIX M3roTOBNEHbLI NO cXeMe “C OT-
KPbITbIM KONNEKTOPOM” — T.€. Ha BbIXO-
Ae MoXeT 6biTb unu “0”, unu “Hudero”; y
BCEX COBPEMEHHLIX MUKPOCXEM NaMSATH
BbIXOAbl U3roTOBMEHBLI MO CXeme “c Tpe-
Msi COCTOsIHUSMU” (Ha Bbixoge unu “0”,
unm “1”, unu “duyero”).
(OkoHuaHue cneayer)

- o i " 1
(Mpopomxkenne. Hauano B NN2-8/05)
TepmocTaTupoBaHHbI KBapueBbi reHepaTop NK71-TC
36.1 K71-TC — BbLICOKOYACTOTHLIN KBap-  HWUS @aHanorvvHa Tol, YTO UCNOMNb30oBa-
Puc. 8 aX =2 UeBbIA reHepaTop, ynpasnsieMblii Ha-  nacb ans reHeparopa MK85-TC. Lioko-
3 49 npshkeHnem. OH pasmelleH B 5-BbIBOO-  NeBKa npuBegeHa B Tabn.15, oCHOBHLIE
& N HOM kopnyce (puc.8). Cxema Bkniove-  napamerpbl reHepaTopa — B Tabmn.16.
= ~N
Al | ¢2
@Q 3 Ta6bn. 16
= E
—$1 5 Homunaneras vactota, MM 16,384
25,440,25 . <£3,0x107 (+5...+45°C);
HecrabwrisHocTk YacToTbl B uHTepBane pabouux remnepartyp: <£5.0x107 (-10...+60°C)
© HornroBpemeHHas HectabunbHOCTL YacToThl (6e3 Koppekuum):
E - 3a cyTKm <+2,0x108
- 3aron <+3,0x10%
" HectabunbHOCTb YacToTbl NPY N3MEHEHUN HanpsXeHUs NWTaHua <+5 0X10'7
0,8+0,1 +12 B (+5%) '
TaGn. 15 Bpema ¥gvau0f3nennﬂ 4YactoTbl NOCnNe BKMIOYEHUR C TOMHOCTbLIO 7
+1,0x10°, mMuH:
Howmep Mpenens: NnepecTpoikn 4acToThl (dNEKTPOHHasN, i
amBoaa Hasnauenue yNpaensupm Hanpsixexvem +1...+8 B): >30x10
Bxop ynpaBnsowero HanpsXeHns Tok, notpebnaemblit B yCTaHOBVBLIEMCA pexume, MA:
(Uyp) - npu -10°C <90
2 Bbixoa ONOPHOro HanpsiXeHus - npu +25°C <60
3 Hanpsxenne nuranus . TIN-ypoBHn Huskoro n
BbIXOIJ,HOVI cwrHan BbICOKOFO HaNpsRXexwmn —
4 Bbixoa curHana paGoyein yactorsi <0,4n>24B
5

Ob6umit (xopnyc)

(MpogonxeHue cnepyeT)



OcCHOBHbIEe NapamMeTpbl

LUBETHLIX KMHECKONoB doupMm
THOMSON, PHILIPS un NOKIA

(MpogomxeHue. Hayano B NN9-12/03, NN1-12/04, NN1-8/05)

Npononxexue Taén. 1

R Q & ¥R i 5 ] D 3 |
Pa3mep no gnaroxanm, cm 80 80 80 80 80
Yrof OTKNOHEHUs, rpag 104 104 104 104 104
Bec, kr 37,0 37,0 37,0 37,0 37,0
Onamertp Lyokona, MM 328 32,8 32,8 32,8 328
Obwas anvHa, Mm 511,8 511.8 511,8 511,8 5118
MakcumansHoe HanpsiXeHwe BTOpPOro aHona, kB 32,0 32,0 32,0 32,0 32,0
MakcuMansHeili TOK BTOPOro aHoaa, MA 1,5 1,5 15 15 1.5
TUNOBOE HarpAXeHWe BTOPOro aHoaa, kB 30,0 30,0 30,0 30,0 30,0
Gokycupyioupe ”"’"”“"‘e“"enf)% OT HaNPRXEHWA 2-10 aHo 27..31 27...31 28..32 28..32 28..32
MHAYKTMBHOCTL, MITH 1,15 0,285 1,15 1,15 0,285
g’r‘;ﬂ:"'e ConpoTuenetne, Om 1,40 0,34 1,40 1,40 0,34
2‘;’;2;?;3:" MaKc/mansHbif TOK, A 595 11,96 595 595 11,96
—— KampoBbie MHOyKTUBHOCTb, MITH 12,9 12,9 12,9 129 12,9
KaTYLIG Conpormenenne, Om 8,20 8,20 8,20 8,20 8,20
MakcumarnbHbi i ToK, A 1,23 1,23 1,23 1,23 1,23
Tun 6asbl (Lokonk) B10-277 B10-277 B10-277 B10-277 B10-277
3 3 3 U 2L D 3 T obilU Fit
Pasmep no guaroHanm, cm 80 80 80 80 a0
Yron oTknoHeHus rpap 104 104 104 104 106
Bec, xr 37,0 37,0 37.0 37,0 47,0
AuameTp yokonn Mm 32,8 328 32,8 32,8 32,8
O6was ArmHa, MM 511,8 4615 461,5 461.,5 557.3
MakcumaribHoe HanpsixeHue BTOporo aHoAaa, kB 32,0 32,0 32,0 32,0 32,0
MakcumanbHbll TOK BTOPOro aHoga, MA 1,5 1,5 1,5 1,5 1.5
TunoBoOe Hanpsi)eHue BTOPOro aHoaa, kB 30,0 30,0 30,0 30,0 30,0
doxycupylolee HanpsxkeHue (B % OT HanpsXeHus 28 32 28 32 28 32 28, 32 28 32
2-r0 anona)
MHOYKTMBHOCTL, MITH 0,285 0,285 0,285 0,285 1,50
. fam:"'e ConpoTnanerme, Om 0,34 0,34 034 0,34 1,75
of.fiﬁ”f;ﬁ:n MaKcumans Hbl i TOK, A 11,96 11,96 11,96 11,96 6,27
cUCTeMbl Kanpossie NHOYKTMBHOCTL, MTH 12,9 7,50 7,50 7,50 24,6
KAy Conpotuenesme, Om 8,20 5,00 5,00 5,00 9,60
MakcuManbHbI TOK, A 1,23 1,65 1,65 1,65 1,02
Tun 6a3bl (LOKONb) B10-277 B10-277 B10-277 B10-277 B10-277

Pa3amep no guaroHamm, c™M 90
Yron OTKnoHeHus, rpag 106 106 106 106
Bec, xr 47,0 47,0 47,0 47,0
AuameTtp LOKONSH, MM 32,8 32,8 328 32,8
Obujas AnvHa, MM 557,3 557,3 557,3 557.3
MakcumanbHoe HanpsxXeHwe BToporo aHoaa, kB 32,0 32,0 32,0
MakcuUmansHblii TOXK BTOPOro aHoga, MA 15 1,5 1,5 1,5
TunoBoe HanpaxeHwe BTOPOro aHoaa, kB 30,0 30,0 30,0 30,0
Qokycupyloulee HanpsikeHue (B % OT HanpaXeHus 2-ro 2832 2832 28..32 2832
awoga)
WHOYKTUBHOCTL, MIH 1,50 1,50 0,35 0,29
n S;Tp;::l::lue ConpoTtusnexune, Om 1,75 1,75 0,55 0,38
Of&i'::‘mpu?'eﬁ MaKcuManbHeiM Tox A 5,27 5,27 10,95 11,9
cvcTEMSl Kapposuie N HOYKTMBHOCTL, MITH 24,6 24,6 24,4 575
KaTywKm ConporuenexHue, Om 9,60 9,60 9,60 2,36
MakeumansHel Tok, A 1.02 1,02 1,02 2,06
Tun 6a3bl (Lokons) B10-277 B10-277 B10-277 B10-277

(MpopomxeHue cnenyer)




Kynnto, npPoAAM, OBMEHAIO

Ana ny6nukayuu bec-
nnambIx obvaenerul He-
KOMMepYecKko20 Xapak-
mepa o rnokKynke u npoda-
xe paduodemarned, 6bimo-
eou u paduomobumensc-
KoU annapamypbl, Ux
MEKCM MOXHO NPUCLITAME
8 nucbMme no adpecam.
119454, 2.Mockea, a/a 37 wnn 220095,
2.MuHck-95, a/a 199, nepenasatb No Tene-
oy B Muncke (017) 249-41-47 wnu Yepes
E-mail: rm@radio-mir.com
WWW: http:/iradio-mir.com

Muwy cneunanucTos, KOTOpbie MOTYT yKasaTb fof
Bbinycka TpaHcueepa FT-102 S/N 2J040676

Poccus, 398037, rNuneux, yn Tpyaa, 19

B Wyrainos, RU3GS

Kynmio npiHUuMnuancHylo CxeMy paguoctaHuuu
“Henpa-3” (xenarensHo C ONUCAHUEM, MOXHO KCEpOo-
KONuio)

413210, Capatosckan o6n , COBETCKUM p-H,

noc CrenHoe, yn 50 net MoGeawt, 47 — 3

C ManuH, UAACPX

Wy pykoBoacTso no akcnnyarauun (Ha pycckom
A3bike) Tpancusepa YAESU FT-2500M

Kynmio paauonamns MMU-11

347800, PocToBckas 065 , r KameHck-LLaxTuHckwii,

yn Bopowwunosa, 91 A KocoHoros, RA6MX

Ten 8-86365-7-06-02 (noM ),

8-9034733134 (M06 )

Mponaato munnnsonbTMeTpet B3-13 (no 1 MIu), B3-
386 (ao 5 Mru), BY-sonbTMeTp a0 450 My (4aro-
ToBneH no cxemMe UBSWCC), na6opatopHbii 6nok
nuTaHus 65-47, FTCC-6A, KCB-MmeTp, TpaHcgopmatop-
Hbili 6IOK NUTAaHUA 4NA UMNOPTHOIO TpaHcueepa,
Henoporo Ase paanocTanuun “Hupa” (Ha wacroTy
2290 «ly) ¢ Griokamu NUTaHKR oT ceTu 220 B 1 9-ana-
nasoHHoie KB-ycunurenn Ha 2-x NN-76 u 3-x Y-50
(6ectparchopmaTtopHiit), Hi-FI-okoHeuyHbie yeunute-
Nu Ha Mukpocxemax (2x100 n 2x200 Br)

Kynnio unu o6Mensito POB-15, B1-B (unu anano-
ruunbie), BU-paswems CP-50-164M1, CP-50-1650

429500, Yysawwus, n Kyrecu, yn Cosetckan, 36

H CeuHuos, RA4YM

Ten 8(3540) 2-16-98

Npopam miunnusonsTeTp B3-38, yactotomep U3-45

Kynnio Tpanccopmatops TAH7 3, TAH132, paavio-
namnei 6113C, 5L14C

A Kones

E-mail valerych-arz@mail ru

fipopa® MNU MeHAI0 CNyTHUKOBLIA TIOHEp
“Skymaster xI15” (HOBbIA, B YNaKkoBKe) Ha NEPEQHIoD
nanent K asTomarnutone ‘LG tcc6230” Bnagnmup
E-mail uw-7276@rambler ru

Mpopalo Henoporo 3 WarosbIX ANeKTpoaBuraTens
B rMuncke Cawa
E-mail radari@yandex ru

Kynnio tpanaucropul KT610, KT904, KT907, ne-
penatynk Ha 100 My (1 3 Br)
Ten +375293257284

Kynnio Henoporo 8 Mockee HoyT6yk (Pentium HI u
Bbille)
E-mail seminar21@bonbon net

Kynmio BY-getekrop k BonsTMeTpy B7-16A u un-
CTpyKUWIo No akcnayaTauun B7-16A

Axatonuia, UA1ZHV

184506, Mypmarickas 06n1 , r Monueropck-6, a/m 19

Ten 88153659290, 89211755384

E-mail uatzhv@monch mels ru

Mpopato paguocranumn ' Mpuuan” (2 wr ), Motorola
1000 MX (1 wT ), paavonpueMHuk “Ywmum” (1 wT)

247400, l'omenbckas o6n, r CBeTnoropek,

m-p-H flonecoe, 6 — 53 AHatonuni

Ten 8-02342-4-65-76, 8-0296-43-10-73

Mpopato (Hepoporo) Habop u3 nByx Cu-Bu-paauo-
craHumni, Habop “OcdexT-4" (Yacsl 1 yacToTomep),
NnaTy “noXoAHOTO TPaHCUBEPA®, 3MeKTPOBAKYYMHbIe
npubopsl 6M42C 6N014, 510384, 11M1IK1B,
23NK13B, 25M1K2L, HaGop anekTponannoHbii (Nasns-
HUK Ha 24 B u TpancdopmMaTop), MUKpoanekTpoapens,

P, ULi-1, 3r-M Li20-05, 3BykocHUMaTEND rUTapb!
dunbTpel ®M12M4-490-03, 3MOAMN-500C-9,0, oaHo-
KACCeTHYIO MarHATony, npuemMHmnki AT-530 n AT-240
TpaHchopmartopsl TH KB-konseprepul, Buaenneiep
“®yHait”, TpaHaucTopt KT805 2SN3055, paguatopsi,
avoasl [1242, panvoniobuTensckyld M CrpaBovHLID
nuTepartypy, 13naHHyio 8 60 — 90 rr XX Beka
140033, MockoBckas o6n , noc ManaxoBxa,
BbikoBckoe wocce 45 — 32 E B Kytysos

Kynnio fByXTaKTHbIA MOAYRAUWNOHHbIA TpaHcop-
Martop AnsA moaynaTopa nepenatyuka | kateropum (B
33BO/ICKOM MCMNOMHEHWA NN FPAMOTHO W3FOTOB/MEH-
Hblid) MotwHoCTbio 100 BT ans paboTol ¢ ABYMA nam-
namu 6M145C u BTOpUYHBIMKM OGMOTKAMK Ha 600 u
1500 B

3anHTepecoBaH B NepenucKe ¢ ofbITHbIMU paano-
noBuTensMin, XopoLLo 3HAKOMbIMU C paauonepena-
OWNUMIA YCTPOACTBaMM

P®, rMerponasnosck-Kamuarckuii,

yn Linonkosckoro, 81 — 35 B NeBueHko

Ten 8-904-290-1272

Npoaao unu o6meHA0 Ha HOBbIA 4-gManasoH-
Hb (160, 80, 40 # 20 M) TpaHcUBEp 32BOACKOIO W3-
roToBReHUA TpaHcueep MNonsikosa Ha 160 M (Bbixoa-
Hasi MolHoCcTe — 70 100 BT), npuemo-nepeaaryux
‘Tpoza-2', uucposyo wkany LLL-01 va ceeToauonax,
BepHbep (HOBbINA)

453121, BawkoprocTtaH, rCtepnuramac,

yn Xynanbepauna 144 — 34 M A MpyaHukos

Ten 43-43-85

MpoAa nouTH HOBYIO yKOMNiekToBaHHYIo KB-pa-
avoctanuuio P-130M, cynosoii pagnonpuemHnk “by-
pyH-1" (1990 r8, 0,1 30 Mlu, uudbposan wkana,
KnaBuaTtypa, Bankoaep)

117133, Mocksa, yn Tennoiit CTaH, 27 — 58

B ® bBaiinukos

Ten 8916 593-53-44

Paauonobutens ¢ 6naronapHocTbio NpUMeT B Aap
KOMMNbIOTEP UMK KOMNNEKTYoWMUE K HeMy

682480, Xabaposckuii kpaid, noc OXoTck,

yn Komcomornbkckas, 6 — 1 Uean

Wueanug | rpynnet ¢ 6onbluoit 6naronapHoCTbIO
npumer B Aap no6oi 6/y KoMnsloTep, a Taike npo-
CWT Npucbinarts nobble paanoaerani, nuTeparypy no
papuoTexHuke u Nnpubopol

427440, YamypTus, r BOTKMHCK,

yn 1905 r, 25 — 80 B M Cokonos

Ten 83414532451

Mpoaam UnNu 06MEHAI0 Ha COBPEMEHHDBIA KOMMb-~
toTep (He niwke FleHTUMyM 5) apMeicKkie paauocTaH-
uun BCA-654A PT-21-2M, P-821 (100 150 MTy), P-
619I'M (100 150 MIu), Nen-b (57 Mru), Nen-BM,
papuonpuieMHukn P-154, Ypan-57, 3seapa-54, Cat-
ka, KasaxcrtaH, Yuum-003, yeunutenu TY-100M, YM-
50, MFC-10, mepannapars YB4-30, YBY-60, npubo-
pbl MeroMmerp ®-4101, moct M-416, TecTep 4342,
namnol N'Y-29, 7-811, 'K-71, rupucropsbt T-160, TpaH-
aucropsl KT-912, KT-926 ontonapst AOT-110B, AOT-
101B, TNM-6/26 Paccmotpio BapuaHTbl o6MeHa Ha
TpaHcueep UW3DI

453804, bawkoprocraH, XanbynmHCckuil p-H,

¢ MakaH, Anaronuio KynuHenko

Ten 347-58-2-72-94

Mpopato koakcnanbHyto Harpysky 39-4A (75 Om/
100 Br)

Kynnio xaccetonpueMHWK K BUOEOMarHUTodoHy
Samsung 3nekrpoHika BM-1230

359153, KanMblukas pecn , ALWKynbCkuit p-H,

c Mawyn 3 A Xuapues

Ten 97-2-32

Kynnio kepamudeckue koHaeHcatopbl KM-4, KM-5,
KM-6, KT-1 nTa ¢ HopmupoBaHHbim TKE (133, M33,
M47, M75, M150, M220) n AONyCTUMbIM OTKNOHE-
HUEM eMkocTu 1% 2% u t5% cnegylowmx Ho-
MmuHanos 39 100, 2000 n 2200 n®, 0,01, 0,015 n
0,056 mk®

163020, PO, r ApxaHrenbcek, yn KpacHoix naptusan,

016, xopn 1, k8 11 'T Ckavko

HaunHalownit KopoTkOBORHOBMK (15 neT) npocuT
nomoysb B npuobpeteHnn KB-Tpancueepa

247300 PB, lomensckas obn , rn Oxtabpbek,

yn HabepexHan, 23 KOpui

E-mail ew8@e-mall ru

Mpopato NN-75, 3M®-500-3B (3H 0,6C), kBapupl
5001 503 7 ky KT911A KT913A, KN9026, KMN9O3A,
KMN904A-B

E-mail ua3ndx@sms beemail ru

Kynnio nanenb k asTomarduvone LG TCC6230

Nponam cnyTHUKOBbLIA pecusep Srymaster xI15,
asromarHutony Kenwood krc15

Bragumup Yp6esos

Ten 80297195219

E-mail uw-7275@mail ru

MNpopaaio nuTepatypy anA ZX SPECTRUM
165341, ApxaHrenbckas obn , Boluerogckui,
yn Mexnna, 2 — 11 Bnagamap

E-mail ualogy@atnet ru

Wusanua | rpynnol ¢ 6naronapHoOCTLIO NpUMeT B
Aap n6oi 386-i nu 486-i HoyTOYK Unn obMeHner
Ha Hero cnepywwee MO Longhorn, Insert (Iive-CD
Linux), Frenzy (Live-CD FreeBSD), ReactOS,
PhotoShop 7, CorelDraw 12, PowerDVD, winDVD,
0S X, PhOS, BeOS 5 for Linux, Photoshop CS,
Windows XP Web Edition

E-mail featherlinuxuser@yandex ru

Wy agpeca opraHnsauni, BbiCbinalowux paamo-
netanu B He6onblMX KONMYECTBax NoYToN

393012, TambBosckan 06n , Hukudoposckuid p-H,

¢ Hukonbckoe, E A Kapnenxo

Mpoaam yCTpOUCTBO 3MeKTpONp1MBOAa aHTEHHbI
(Tuna M30, c BO3MOXHOCTHIO YCTRHOBKM CENbCUHOB)

WMuwy cxemMbl BKNIOYeHUA cenbcuHoB BC-155A, Te-
crepa L}4353, uugpoeoro BonisTMeTpa B7-16 (c onu-
caHuem)

222310, Munxckan o6n , rMonoaeyHo,

yn [lposgosuua, 3 — 65 C H Mapuyk

Ten 8-01773-5-37-22, 8-0295-00-41-29 (mo06 )

Kynnio He oyeHb aoporo avoa MaHHa, koHBeprep
CBY, TioHep-nnary Ans xoMnoloTepa

A ®enopos

E-mail alexuv@bk ru

MpoAam asToMOGUNbHbBIE TPAHKOBLIE PAAMOCTAH-
uun (3abnokuposaHHble) Motorola-MC micro (2 wr),
npeaHasHaveHHble Ans pabotbl B Ananasoxe 450 MINy
B cucteme MRT-1327

Ten 8 MuHcke 8-0165-32-00-25 (nom ),

8-029-673-60-87 (Mo6 ) AnekcaHgp

Npopaio Hoeble namnsl IY-19, IY-50, F'NU-7E6T, BY-
sambikatenn B1B, pene TKE52MA1, KNE v apyrue
[eTanu Ans ycunnTenei MOWHOCTH, a TaKKe Komnnek-
uuto CD no paanonioBuTensCKon Tematuke

a/sn 103, rYebokcapsl, P®, 428023

Ten 313442, 89030640378, Banepuit

E-mail radyw@cbx ru

Wy cnpasouyHble AaHHbIE HAa MUKPOCXEMy
STV2246D
E-mail uaSudn@kuzbass net

Kynnio (Hepoporo) TFT-aucnneir SONY MVC-
FD81 KoHcTaHTuH
E-mall kos@intertade ru

Kynnio kopnyc P-160, P-680 (xenarensHo co xry-
Tamu)
E-mail rx6bs@mail ru

Kynno npuemHuk YC-9, namnel Y-32, MY-50, Y-
80, MY-82 1 ap , cNpaBoMHYO AUTeparypy No ycunu-
TENbHLIM faMnam

Ten (Mo6 ) +7-095-509-53-43, Muxann

E-mail mogutov@dol ru

Wuwy nBa pasbema (MaMbl) MATaHWA U aBTOMATUKN
ot 6noka YM P-140

397600, BopoHexckas o6n , rKanau, a/s 10,

W B lianycosy

Ten 8 (07363) 65-1-80

E-mail rw3qw@box vsi ru

W3rotoBnio Ha 3aka3 OaHO- U ABYCTOPOHHME ne-
yaTHple NnaTbl (6e3 MeTannN13ayum) No roToBLIM Yep-
TEXaM, a Tarke Kopryca v ' cnecapky” U3 antoMUHAA
1 cTanu (B OrPaHNYEHHBIX KONUYECTBAX)

E-mail rdsdecoder@yandex ru

Kynnio nokymentauuio Ha B7-16A

184506, Mypmanckas obn , r Monuyeropck-6, a/s 19
Anatonnn

E-mail uaizhv@monch mels ru

Kynnio CTB-Tionep CBY-ronosky CTB-nekoaepsi
B HEPaBoYeM COCTOAHMN
E-mail rbtsm@yandex ru

Kynnio muHnariopHsie ksapust Ha 10,5, 17,5 n
24,5 My manorabapuTHbI NPUEMHUK Ha paanonio-
6uTenbckue AnManasoHot

Ten B Muncke 280-12-97 Bacunui



Kynnio (cpouHo) xypHane “Paguonwobutens”
NN1wn 7 3a 1998 r, ‘Pagno” N11/1998

456080, P, YensbuHckas obn , r TpexropHbii,

yn lNpoxaua, 4 — 2 C B finHaesoii

Kynnio xypHane ‘Paguo” NN1-6/1955, N4/1957,
N4/1959, N2/1963, Bbinycku “B noMows paamontobn-
Tero” N1/1956, N3/1957, N6/1958, N22/1965, 5-cek-
UMOHHBIA KOHAEHCATOP OT CPEAHEBONHOBOIO PaAMO-
komnaca (5x10 500 nd), ¢prpmeHHble nawenu ans
IY-336, nMM6 HacTpoilku OT pagmonpuemHmka “Ar-
Mocdepa 27 unu atoT PaanoNPUEMHUK (MOXHO B He-
paboyeM CoTTOsHUM)

Nomory npuobpectn ¢©3M215-03,000-3,0,
®3M215,000-00,300-3,0, ®3M215,000-03,000-1,4,
®3M215,000-06,000-3,0, ksapuesbie punbTpsl
®N2MN1-457-34,785M-45B, keapubl 216,65, 213,35,
216,85, 213,15 'y

393190, P®, Tambosckas obn , r Kotosck,

rnaBnoJTamt, a/s 73

B TuxoHosy, UASRBX

Ten 8-(241)-2-06-37

Panvomup. Ilyuiume KOHCTPYKLMMK.
Bouinyck 1.
000 “Paguomup Mpecc”, 2005 — 112 c.
Knura npencraensiet coboit c6opHUK cTa-
Tei, onyBnNMKoBaHHLIX B pa3Hble rofbl B Xyp-
Hane “Paguomup” 1 3aHOBO OTpenaKTUMpo-
BaHHbIX ANSi AAHHOTO M3AaHNA
B BHINnycke npvBeAeHbl CXeMbl U ofuca-
HUA YCTPOWCTB, UCNOMNb3yeMble pafnonio-
6uTensaMu B pasnuyHbiX obnacTax
Mo noeoady npuUoGpeTEHUs KHUF MOXHO
obpauwaTtbcs B penakuyuio no E-mail
rm@radio-mir.com, a Takke Bo BCe opra-
HU3auuK, nMelolue xypHan “Paguomup” 8
po3HuyHoi npoaaxe. WHdopmauuns o Hux
npuBeneHa psaom
Mpw npnobGpetTeHnn KHUrv Yepes penak-
Luio ee CTOMMOCTb CocTaBnsieT:
- ans xuteneit Poccun — 50 poc py6new,
- ans xurenev benapycu — 3900 6en py6-
nen,
Mpaeuna npuobpeTeHus — aHanornvHo
afpecHO NOANMWCKE Ha XypHanbl Yepes pe-
DaKkymio

(E Bbei6epume cebe eapuaHm nodnucku!

MNMopnucka Yyepe3 Nno4YToBbIe OTOeNIeHUA

Pagvwomnp

- ansa xmrenen Poccum v ctpan CHIN (kpome Benapycn): 48996 — noanucka no karanory Arex-
TcTBa “Pocnevars” (72370 — rogosas), 25785 — noanucka no O6beantHeHHomy karanory “lpecca
Poccun” ¢ apecHOoi pacChinkon (anexTponHbin agpec noanucky B INTERNET — www.presscafe.ru),

- anA xnrenei Benapycu: 48996, (489962 — ana opraHu3aymit) — nOANMCKA No Karano-
ry PO “bennoura” “Masersl v xypHansl Pecnybnvku benapyck” (pasaen “Wagawms PO, pacnpo-
CTpaHAeMbIE NO NPSIMLIM [OrOBOPaM”) U Yepes kwocku MuHropcotoanedaru

Panunomup. KB n YKB

- ana xurenei Poccum u ctpan CHI (xpome Benapycu): 48924 — noanucka no Katanory
ArentctBa “Pocnedars’, (71545 — ronosas);

- ansa xurenei Benapycu: 48924, (489242 — ans opraHuaaumi) — nognvcka no karano-
ry PO “Bennoyta” “laseTsl 1 xypHane Pecnybnukn benapycs” (pasgen “Uspanus PO, pacnpo-
CcTpaHseMble No NPsiMbiM [40roBOpam”) u Yepes KWOCku MuHropcowsnevarm

Paguomup. Baw xomnsiorep

- ana xurenen Poccum n ctpad CHI (kpome Benapycwm): 48925 — nognwcka no karanory
AreHtcTBa “Pocnevars” (45995 — rogoBas),

- ann xutenen Benapycu: 48925, (489252 — ann opraHn3sauyui) — nognucka No karano-
ry PO “Bennovta” “Masersl u xypHansl Pecnybnuku Benapyce” (pasaen “Uananus PO, pacnpo-
CcTpaHsiemble NO NPAMbIM AOrOBOPaM”) u Yepes knocku MuHropcotosnesaru

Kpome 10ro, npeanpuaTus perioHoB Poccuu, a Takke BnivkHero un ganbHero 3apybexss MoryT
ohopMUTL NOANKUCKY Ha XypHanb! “Paguomup”, “Pagvomup KB n YKB”, "Pagnomup Baw xomnbio-
Tep” yepes OO0 “KopnopatvsHas oqrta” no tenegoHam (095) 953-92-62, 953-92-02, 953-93-20

BHumanue! AgpecHas nognucka uepes pegakuymio. lognucarsca Ha MELLECS B Ha-
nuYuKU OTAENbHBIE HOMEPA XYPHAnNoB, a Takke Ha Nboi nepuoa, HauMHas Co cneaywEero
nocne onnatel Mecsla, MOXHO Yepe3 pefakyuio [ins 3TOro HYXXHO ONNaTuTb HeobxoauMyio
cyMMmy yepes Coepbank Poccun nnv ohopMUThL NONTOBLIA NEPEBO/ Ha HAlll PACYETHbIA CYeT
Texylue LieHbl NpyBeaenHsl B Tabnule B LeHy BKNIOYeHa AOCTaBKa XypHanoB B OTAEN:EHOM KOH-
Bepre NO aApecy noanucHuKa, yKkasaHHoMy 6 2padhe “HaswnaveHnue nnamexa” npu onname
yepe3 Cbepbark Poccuu vnu e 2padghe “fns nuceMa” npu onname rovmoesiM nepesodom
HanoxeHHbIM NNATeXOM XypHanbl HE BbICLINAOTCR

Hawm nnarexHkieé peKBU3IUTHI

- ans xurenei Poccum n crpan CHI (xpome Benapycu) —

nonyuarens OOO “Pagnomup [pecc”, UHH 7729404741, KN 772901001,

p/c 40702810900010000084 B OO0 KB “Arponpomkpeant”, ¢-n LieHTpanbHui, rMockea,

Kopp cuyer 30101810500000000109, BUK 044525109

Agpec 6anka 125315, r Mocksa, NeHunrpanckuii np-1, aom 76, kopn 4,

-ans xurenew Benapycn —

nonyuarens YN “PNA", YHH 190218688

p/c 3012000004882 B ¢p-ne Ne524 ACE “Benapyc6aHK” B r MuHcke kop, 121

Appec 6aHka 220028, r MuHcK, yn ®uakynstypHas, 31

Npw oninate yepea C6epbank B rpace “HasHaueHue nnarexa” HeobxoauMO HanucaTth CBOW No-
4TOBHIM UHAEKC, NONHLIN agpec, hamurinie, MMs U OTYECTBO NOMHOCTLIO M TOYHO NEPEYUCTINTD, Kakue
KOHKPETHO HOMEpa Kakoro u3 XypHano Bul 3akaswiBaete [Ipu onname noumoebim nepeeodom
ece ceedeHusn 0 3akale HeobxoOuMo ykasameb e epaghe “Ana nucbma”

AAnA yckopeHUsi npolecca NonyveHwusi XypHanos 3akas MOXHO Npogybnupoears no E-mail
rm-sales@radio-mir.com. Bcs urghopmayusi — mam xe unu no men e 2 Murcke (017) 221-01-10,
(017) 505-13-65.

Foa MoxHo 3akasaTh cnegyowme Homepa PacuyeHkun Ha 1 3ka3.
XypHanos (c yNeToMm riepechinku)
Paguomup. Paguomnp. No Pocewn u CHI | Mo Mo Yxpanne
Paguomnp |55y comnuiotep | KB 1 YKB (poc py6) (6en % )} | (rpmenb)
2001{9 10 12 79—12 7,8,10 11 25 1000 7
2002(2 — 12 1—12 1—3,56—12 30 1500 7
2003|1 — 12 1—12 1,6—8 10—12 35 1800 8
2004]1 — 12 1—6,8—12 1—12 40 2100 9
\2005 1—12 1-—12 1—12 45 3000 11 J
MNMpuobperenue oToenbHLIX HOMEPOB XypPHanos
B POCCHM

B 3A0 “HUurepnpecc — 3xcnpecc” Ten B Mockee (095) 208-85 50 208 67 55,

e-mail inter@aif ru, http //www interpress-express com

B maraauHax paguonetanen “YUN u AUN” (egunan cnipaBoyHas — ten (095) 780-95-09)
- rMockea yn Munsposckoro a 39 (ct merpo ‘Fpocnekt Mupa” — panvansHas)

- rMockea yn Vieaxa ®pahxo, A 40, k 1, cTtp 2 (nnatd PaBouni nocernor

15 M+ oT Benopycckoro Boxksana)

- rMockea yn Berosas, 3 2,

- rMockea, yn 3emnsiHoi san o 34

Ha papuopbiHkax B Mockse MutmkckoM (mecta R4, S8, K52, E50, G56), Liapuybitckom (vecto 121)

B OO0 “Anbsnc-Knura KTK” 115533 rMocksa, yrt Haratumckas, 6, ar 1, odb VIl (cT metpo "HararuHckast'),
ven (095)258-91-94 258-91-95 258-91 96 111 05 98, 111-63-28 E-mail abook@mail ru abook@inbox ru
Ha paauopbiHkax “LiapuupiHo” (mecto 13/A), “Mutuno (paa 1, kontennep 17 u mecto T-8)

Ha YKPAUHE

B Kuese 8 cupme “Topm”, ten (044) 227-72-73

B KA3AXCTAHE

B dupme TOO CI “AprymenTet 1 chaktil. Kasaxctan” Ten B Anma-Are (3272) 50-22-60, 50-21-64

B BENAPYCHU

B Muticke 8 MaraanHax ‘ Knura XXI sex”, np & Ckopurbi 492 Ten {017) 264-27-97 (cr meTpo “Mockosckas™)

\n “I'mobyc” yn Bonogapckoro, a4 16 ten (017) 227-30-67 (ct metpo “Tinowans Hesasucumocti™)




